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Beaudry’s Duplex Forging and Punch 
Press. 

With this we present an illustration of 
a newly designed forging, punching and 
shearing press. There are two plungers con- 
nected with the crank-shaft in such a manner 
that they may be worked independently, or 
may be run together, as may be preferred; 
and either one may be used as a 
shear, a punch, or as a forging 
press, while the other is in use for 
the same or any other purpose. 
Like the other presses made by 
the same firm, the connection is 
made between the plunger and 
the slide by introducing a wedge 
between the two, when it is de- 
sired to make the slide descend, 
the distance to which the wedge 
is introduced determining the 
point to which the slide shall de- 
scend; and as these wedges are 
controlled by the operator, by 
means of the treadles and con- 
necting mechanism shown, the 
motion of the slides is under per- 
fect control, and the punch or 
shear may be brought down 
exactly to a prick punch mark or 
scribed line, while at the same 
time both hands are free to handle 
the work. The shears can be put 
in either way, so that large plates 
can be cut. The machine is sim- 
ple in construction, and therefore 
easily managed, as well as eco- 
nomical in the matter of power. 
It will be noticed, also, that the 
machine requires comparatively 
little floor space, for a machine of 
its range and capacity. As will 
be perceived, the machine is of 
heavy proportions, all the parts 
being intended to possess ample 
strength for the work they have 
todo. The crank-shaft is of ham- 
mered steel, with very large bear- 
ing surfaces. The presses are 
adapted to making all that class 
of forgings usually made in drop 
hammers, and it is possible to so 
arrange the different dies as to 
perform six or eight operations 
upon a piece successively at one 
It is found that dies can 
be made of cast-iron for use in 


heating. 


this machine, which, for a drop 
hammer, would need to be made 
of steel, because the forging in 
this machine is done by a steady 
pressure, instead of by a blow, 
with its accompanying shock and 
destructive action. They are built 
in several sizes, for use in ma- 
chine, boiler, blacksmith, cutlery and jewelry 
shops, and in manufactories of stamped, press- 
ed, and other hollow ware, for all of which 
purposes they are being very successfully 
used. The crank-shaft revolves continuously 
when the machine is in use ; no clutch being 
used. The proportions of the one shown are : 
Stroke, 24’ to 34"; throat space, 26’; pul- 
ley, 64x30"; floor space, 7’x4’.. The ma- 
chine weighs 10 tons, and will punch a 23” 
hole through 1° iron, and cut 3” round, or 
7'x1}" flat bars. The fly-wheel runs at 200 
revolutions. The makers are Beaudry & 


Co., Boston, Mass. 


The Friction of Slide Valves. 
By W. H. Booru. 


Much has been written, and still is written, | 
on the subject of slide valve friction. Some 
engineers will calculate the power necessary 
to move a slide valve by multiplying the 
area of the valve in square inches by the 
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steam pressure, and by the coefficient of fric- 
tion between the surfaces iu contact. Such 
coefficients are usually taken from pocket- 
book tables, which profess to tell the amount 
of such coefticients of friction as existing be- 
tween surfaces of various materials, dry, wet 
or lubricated; but there is very little doubt 


| but that such coeflicients are exceedingly mis- | 


leading, and, if trusted in, would lead to 
curious results, 

Slide valve friction is not of a nature to be 
judged from experiments on the sliding of 
metals, conducted as such experiments usual 


ly are—cold. Nor can the effect of steam 
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| pressure onthe back of a valve be taken as 


so much load upon it. At times it may be 
so, but theré are times when the effect of 
pressure is much reduced. 

Itis very common to assume that the exist 
ence of steam under a valve face is prima 
facie evidence of leakage, but there is no 
proof adducible that such an inference can 
be fairly or justly drawn, nor again can the 
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usually drawn inference be supported that a 
well-lubricated valve will work more easily 
than one badly lubricated, where the words 
well and badly mean simply a state of lubri- 
cation such as would be reasonably inferred 
from the fact of a large or a very small quan- 
tity of lubricant being consumed. 
neer has ever seen the face of a slide valve 
when at work, and no one can_ therefore say 
in What condition the lubricant between the 
working faces may exist. 


No engi 


The life of a slide valve is very varied. In 
locomotives, a slide valve of good brass would 
be considered to have done well if it saw the 
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engine througha mileage of 10,000. In sta 
tionary engines, slide valves last a lifetime. 
This difference may be due to the fact that 
hitherto stationary engines have worked at 
very low pressures as compared with locomo- 
tives, which, at the high temperature corre 
sponding to a pressure of 120 or 140 pounds, 
are scarcely to be expected to possess long- 
lived slide valves. 

At one time the writer was very 
considerably occupied amongst 
steam engines, and had oppor- 
tunities of acquiring information, 
of a very practical nature, upon 
the working of slide valves. 
Amongst other matters of special 
interest were several instances of 
apparently abnormal slide valve 
behavior of a similar nature, and 
going to indicate, if not to abso 
lutely prove, that over-lubrication 
of aslide valve may be almost, or 
quite, as bad as an insufliciency. 
It was noticed that the rapid 
filling into the valve chest direct, 
of a whole cupful of lubricant, 
caused the valve to work with a 
heavy grinding sound, and pro 
duced severe vibration of the 
eccentric rod. This gave rise to 
further thought and observation, 
and opportunities were taken of 
making other similar tests, and in 
several instances it was observcd 
that an overflush of oil would 
produce similar bad effects, and 
heavy grinding motion of the 
valve. Thinking upon this, the 
explanation which seemed most 
likely to be correct was as fol 
lows: 

sSetween the working faces of 
valve and cylinder there should 
not be metallic contact, and 
usually there will not be; but 
there will be a film of oil or 
water, or a mixture of the two, 
existing between the surfaces. 
Water existing between such sur 
faces must necessarily be of the 
same temperature as the surfaces 
between which it is, and will, 
therefore, be in a state of ebul 
Actually, it 
will give off steam at the pressure 


lition, or nearly so, 


corresponding to the temperature, 
and as such steam will press 
equally in all directions, we may 
take it that the slide valve is 
really sliding upon an_ infinite 
number of water globules sepa 
rated by layers of steam, and sup 
ported, against being flattened 
If the valve 
were floating on a film of steam 


out, by the steam. 


alone, it would be perfectly balanced, ex 
cept for the area of ports cut away be 
neath it, and where supported on = steam 
and spheres of water it will slide with 
comparative ease, simply because the water 
will always be surrounded by an atmosphere 
of steam, and the effect will be as though the 
valve were actually balanced to such an ex 
tent. When properly and moderately lubri 
cated, the place of some of the water spheres 
will be taken by sphericles of oil, and these, 
being supported all round by the steam sur 
rounding them, will bear up the valve 
efliciently. 












Suppose, now, that a heavy flush of oil be 
The immediate 


injected into the valve chest 
result will be that oil takes the place of the 
water between the working faces; it displaces 
all the pressure, vapor-producing material, 
and the valve no longer slides upon a multi 
tude of water spheres, but on a continuous 
of it 
equilibrated by 
full effect of the steam 
takes effect 
working face of the cylinder, and the oil film 


sheet oil; is no longer considerably 


pressure beneath it, but the 
back 


forcing it down upon the 


pressure at its 


in 


gsrows quickly thin, and the friction becomes 
enormous for a short time, and causes the 
After few 
strokes the oil is so far squeezed down that 


severe vibration observed. a 
iis Continuity is broken; steam and water get 
under the valve; the remaining oil breaks up 
into spheres, and these are supported by the 
steam around them, and just at this time the 
and the 


A lubricator which will preserve 


vibration ceases, valve works 
smoothly, 
this quality of lubrication, that is, a com- 
of oil and water, will best secure 
efficiency. Such is the explanation that has 


seemed to reasonably satisfy the writer as to 


bination 


the peculiar observed effect of over-lubrica- 
tion of slide valves. It seems to show good 
cause for what otherwise might appear anom- 
alous, and is certainly satisfactory, as ex- 
plaining the very superior efficiency of con 
tinuous feeble lubrication such as given by 
the sight-feed continuous lubricators now so 
much used, 

If such is a true reading, then it would 
appear that lubrication, to be efficient, must 
be partial, and that a combination of oil 
with vapor-producing water is better than all 
oil, Oil requires a temperature of some 600 
degrees to vaporize, and is thus not of service 
in producing an uplifting pressure between 
the working faces. Water by itself is too 
non-coherent to serve as a lubricant, and a 
valve might easily become dry if only left to 
The 


assists to retain water 


such water as could remain beneath it. 
addition of a little oil 

upon the slide surfaces. 
the oil particles the supporting lateral press- 
ure, which preserves them spherical against 


The water gives to 


the crushing pressure of the valve, and the 
of the 
as it occupies the area of the valve face, 


vapor water also, to such an extent 
gives an upward pressure as great as the 
downward pressure over an equal area of 
the valve Every slide valve has a 
particular degree of lubrication suited to it, 


back. 


and this is found out by a good engineer by 
observing the ease or otherwise with which 
the spindle moves, either by the eye or hand, 
for often the striking of the valve is painful 
ly visible in the jerking movement of the 
valve spindle. Clearly, the proper degree is 
that which keeps the valve floating ona large 
number of oil spheres, not so closely spaced 
as to coalesce and displace the water and 
steam, and it is very clear that such a condi- 
tion can never be attained by intermittent 
supplies of oil, but that lubrication must be 
steady and continuous, and when effected by 


drops as from sight-feed lubricators, these 


are as Well arranged that the drop through 
the sight-tube shall be directed as a steady 
flow into the steam pipe, a rapid series of 
small drops being preferable to an occasion- 
al large drop. 
Lubrication is only just beginning to be 
It will soon be recognized that 
A heavy oil 
may be absolutely necessary for certain heavy 


understood, 
oil itself requires lubricating. 


bearings, and yet it may be found that a 
little thin oil friction. The heavy, 
thick oil is a support, but is too cohesive. Its 


reduces 


supporting power will not be reduced, but 
its stickiness will, by an admixture of lighter 
oil. the 
ball bearings of a bicycle, and yet the case 


No one would refuse to lubricate 
would be almest a parallel to refusing to mix 
heavy and light oils, especially for bearings 
of heavy shafts and sliding pieces 

The valve 
depend very largely upon its construction in 


existence of a slide 
respect to stiffness. <A flexible valve shows 
evidence of being more or less deflected and 
If not 
strongly made, a heavy steam pressure will 


bent in passing over port openings. 


cause a valve to deflect, and when a valve 
deflects it requires more power to work it 
than if it stiffly bridges the port openings. 


must also | 


AMERICAN 


| The common English practice of using 
| metal the material for locomotive 
slides, with a view to preservation of the 
cylinder faces, does not appear warranted, if 
| we must judge by the experience of Amer- 
| ican locomotives, which have cast-iron valves, 
lor, indeed, the experience of English engi- 

stationary work; for both slide 
valves and piston valves, as well Cor- 
liss valves, are almost invariably made of 


gun as 





|} neers in 


as 
cast-iron to work on cast-iron faces. Loco- 
motive engineers who think a valve has given 
a good record if it has worked three million 
revolutions, should ponder the ninety or even 
revolutions of the sta- 


two hundred million 


tionary engine slides. In this respect, how- 
ever, the difficulties under which the loco- 
motive is required to work must not be 
overlooked. It is largely due to the variation 
that the wear is severe, 


asa short travel hollows out the cylinder 


of the valve travel 


face, and the occasional larger travel, as at 
starting 


g, is accompanied by leakage of steam. 
Slide valves are thus seen to be unsuited to 
a variable travel ; their movement should be 
constant, and they should always travel be- 
© 


5a Ga 








zy 


yond the raised 




















the valve spindle should be in the plane of the 
working face of the valve, which, of course, 
requires a special bridle. Still, 
without going to such an extreme, the de- 


form of 
signer should always contrive to keep the 
line of thrust and pull of the valve spindle 
as near the plane of the working face as pos- 
sible. 

Though slide valves absorb a good deal of 
power to move them, it must not be over- 
looked that the friction which calls for the 
power is manifested again as heat of the 
working faces, and to such an extent is not 
all loss, as a portion of such frictionally gen- 
and 
this is dried or superheatcd more or less, and 
to an extent rendered more efficient. 
This method of drying steam is, however, not 


erated beat is absorbed by the steam, 
such 
commendable, and is no excuse for neglecting 
scientific lubrication, 

a: ~ 


Though in Germany there are nearly twice 
as many grade crossings as in Massachusetts, 
there are twelve times as many people killed 
in Massachusetts, making the crossings about 





twenty-four times as destructive to life. 
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By J. G. A. MEYER. 


SEVENTY-FIFTH PAPER. 


555. It will be advantageous to reflect and 
consider the mode of procedure in the solu- 
tions of the practical problems given in some 
of the preceding papers. Take for instance the 
last problem, which required us to find the de- 
velopment of a portion of the shell of a boiler, 
as shown in Fig. 462 (see last paper). Before 
we found the outline of this development we 
first made, on a blackboard, two prelimi- 
nary views, as shown in Figs. 461 and 461a, 
of the plate to be developed.. Now let 
examine more closely these preliminary views, 
and thus impress upon the mind the _princi- 
ples which should govern us in making such 
views and similar ones for the solution of 
other practical problems; by so doing we 
will also obtain a clearer conception of how 
closely practice and theory are connected. 

We know that in rolling a plate of iron 
into a cylindrical form, one of its surfaces 
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will be stretch- 








portion of the - = : rs wy, 60m ed and its other 
port face, to y ro | al surface will be 
avoid  forma- af | '\ 81 compressed ; 
tion of ridges. jet 2 | e! si a :\ and since it is 

Itiscommon, [eae 8] S| wlellor generally —_as- 
too, in slide es ef 2] al a: = | sumed that one 
valves, to find hag *L 4 tak Os =e will be stretch- 
the attachment | >» 1 || | ed as much as 
of the spindle | | | A | | 1 the other one 
at a point con- / 1 $18 | will be com- 
siderably re- \ i _| {I % pressed, there 
moved from _— ts a must be some 
the face of the to 274 | | | | portion of the 
valve, asin Fig. = aA S sis ||& plate which 
1. In a short 7. oe will undergo no 
valve especially = We | ae change in 
such a method Ry Bt length, and this 
is liable to aly ig Mee : portion will lie 
cause a tipping y VA , i . in the center of 
motion and *s thickness of the 
wear of the Pm. zl : e plate. Here, 
steam = edges, | OR pg 12 Hig. €66 then, we have 
and therefore ~~. iy | something posi- 
leakage. at — oa ee nnn tive to rely on, 

For perfect and therefore, 
working, the PRACTICAL DRAWING, in laying out a 
center line of plate which has 


to be rolled to a cylindrical form, we take 
only the center of thickness into considera- 
tion, and proceed exactly as if the plate 
had no thickness, and assume that it 
length and breadth only. Buta body which 
simply has length and breadth and _ no thick- 
ness cannot be a material object or physical 
body; it 


has 


is a geometrical magnitude (see 
Art. 19), and, according to the definition of 
such magnitudes given in Art. 25, it is sim- 
ply a surface. 

The are a ) cin Fig. 461 (last paper), repre- 
sents the center of thickness of the plate ; 
and the are d 4d 5d in Fig. 461a represents 
the center of thickness of the flange ; in fact, 
the whole outlines in Figs. 461 and 461a rep- 
resent a geometrical magnitude. Here, then, 
it must be perceived that the first step taken 
in the solution of our practical problem 
was to reduce it toa geometrical one ; in fact, 
all practical problems involving the develop- 
ment of curved surfaces must first be reduced 


topurely geometrical problems. Indeed, we 


may broaden our remarks and say that all 
problems relating both to curved and straight 
surfaces are reduced to geometrical ones. 


Comparing now the auxiliary lines 5a@ 5 d, | 
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4a4e, ete., in Figs. 461 and 461a with, the 
auxiliary lines 898, 7g 7, etc., given in 
Figs. 404, 405 (sixty-tifth paper), we find that 
we have simply followed the principles given 
in Problem 76 ; in short, in the solution of 
our practical problem we have applied the 
principles of geometry. Some of our read- 
ers who often laid out boiler work 
successfully may be unconscious of this fact, 
nevertheless it is true that they have fol- 
lowed the principles of geometry, otherwise 
work of this kind cannot be laid out cor- 
rectly. 

In a similar way it can be shown that in 
tinding the development Fig. 458 (seventy- 
third paper), we have again applied the prin- 
ciples given in Problem 76. It will be advan- 
tageous to the student to again study this 
problem in connection with laying out the 
plates just referred to. 

We may now sum up the whole matter by 
saying that, in finding the development of 
any plate which has to be rolled or bent to 
a cylindrical form, first reduce the practical 
problem to a geometrical one, and then fol- 
low the principles of purely geometrical 
problems which have been previously given, 
and afterwards make the necessary allow- 
ances for lap and flanges in a manner as ex- 
plained in the foregoing problems, 

Although so far our practical problems have 
involved only cylinders with circular bases, 
yet the same principles are applicable to the 
development of the surfaces of cylinders 
which have elliptical or other forms of bases. 
(See definitions in twenty-ninth paper.) 

In the foregoing practical examples _re- 


have 


lating to the development of cylindrical 
plates one of the cylindrical forms has 


been placed centrally over the other one ; 
for instance, in Fig. 446 (seventy-first paper) 
we see the dome placed on the center of the 
shell. In practice it often occurs that the 
dome must be placed out of the center of the 
shell. In finding the development of the 
plate for such a dome, no other principles 
than those already given are needed; yet, since 
the preliminary views on the blackboard 
have to be a little more complete than those 
given in previous problems, it may be well to 
explain the manner of finding this devel- 
opment. 
PROBLEM 838e. 

556. The distance between the center of a 
dome and the center of shell, Fig. 468, is to 
be 7 inches ; the outer diameter of the shell, 
404 inches ; outer diameter of the dome, 20 
inches ; height of dome, 18 inches ; thickness 
of metal in dome and shell, ;; inches; it is 
required to tind the development of the dome 
sheet ; and also the shape of the hole in the 
plate for the shell before it is bent. 

Our first step will be to draw ona black- 
board two preliminary views such as are 
shown in Figs. 468, 463a¢. Todo so, draw 
the horizontal line v v, and the vertical line 
vv,, Cutting the former in the point 2 ; from 
this point as a center, and with a radius of 
204 inches (one-half of the outer diameter of 
shell), describe the are w v, wy, ; the amount 
vw, and vy, ws, represents one-half of the 
horizontal lap. Again, from 2 as a center, 
and with a radius of 20 $$ inches, draw an 
arc ¥ Yo ; this are represents the center of 
thickness of the dome flange. Ata distance 
of 7 inches from the center line z2,, draw 
the vertical line z 5/ ; this line represents the 
center line of the dome. Ata distance of 933 
inches from 2 5/, draw the vertical line 1n 1p; 
also at a distance of 933 from 2 5/, draw the 
vertical line 9x 9p ; and at 18 inches above 
the arc w vy, Wy, draw the horizontal line 17 
9x, terminating in the verticals In 1p, 9n 9p. 
At any convenient distance above 1n 9n draw 
the horizontal line 1/ 97, cutting z 52 in the 
point 5m ; from this point asa center, and 
with a radius of 93J inches, describe the semi- 
|circle 175/97. Divide the are 1/7 5/92 into 
any number of equal parts, say eight, and 





through the points of division 27 87 41, ete., 
| draw vertical lines cutting line 17 97 in the 
| points 2m 8m, etce.; also cutting the line 
| 1n 9x in the points 2n, 8, etc., and meeting 
|the are y yg in the points 2p 3p, ete. This 
| completes the preliminary views on the black- 
board. 

Comparing the mode of procedure in the 
present case with that given in Problem 83c, 











Apri 25, 1889] 

we find that in the main the two are identical. 
In both cases we have shown the center of 
the thickness of the dome plate, and the 
center of thickness of the flange; we thus 
reduce the practical problems to purely geo- 
metrical ones, thereby enabling and justifying 
us tothrow out of mind, in the solution of our 
problems, all ideas of thickness and kind of 
material to be used, and proceed as if we 
had to develop a geometrical surface only ; 
that is, a magnitude which has only length 
and breadth, but no thickness. Such a mode 
of procedure greatly simplifies the problems ; 
and since all practical problems may thus be 
reduced to geometrical ones, we have the 
means at hand with which we can the 
most difficult problems which may present 
themselves in practice. 

But now notice the difference between the 
appearances of the two views shown in Figs. 
457, 457a@ and those shown in Figs. 468, 463d. 
In the former we have shown only that por- 
tion of dome which lies on the left-hand _ side 
of its center line z 6/ ; in the latter we have 
shown those portions of the dome which lie 
on the left and right-hand side of its center 
line z 5/, It may now be well to examine 
the reason for this difference. In Fig. 457 
we really see only one-quarter of the dome ; 
the other quarter is hidden, and it must be 
obvious that the development of the hidden 
portion must be ex- 
actly like the develop- 
ment of that portion 
which is exposed to 
view ; therefore 
it is only necessary to 
show one-quarter of 
the dome in Fig. 457a. 
Again, if we had 
shown in Fig. 457 
that portion of the 
dome which lies 
the right-hand side of 
the center line 2 6/, 
we would have a rep- 
etition of that which 
we have already 
shown, because in this 


solve 


and 


Fig. 3 
on 


case, the dome being 
placed centrally 
the shell, the portion 
of the dome shown on 
the left of its center 
line x 6/ will be ex 
actly like that which 
omitted ; 


on 


has been 
therefore, for the pur 
pose of finding the de 
velopment, it will be 
a waste of time 
show anything more 


to 
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Fig. 464. To find the development, make 
the horizontal line 15 le equal to 191} x 
3.1416, that is to say, equal to the circumfer- 
ence of a circle whose diameter is 19!} 
inches. Divide the distance from 1% to le 
into twice as many equal parts as have been 
spaced off on the semi-circumference 1/ 5/ 97, 
Fig. 468a. Through the points of division 
2a, 8a, 4a, ete., draw vertical lines 2a 2j, 38a 
3), 4a 4j, etc. Make the line 10 1j equal to 
ln 1p; 2a 2j equal to 2n 2p; 8a 3) equal to 
3x 3p, and so on, as indicated by the tigures 
pretixed to the letters. Through the points 
1j, 2j, 3/, etc., draw a curve, and thus com- 
plete the outline of the shaded part of Fig. 
458, which represents the development of the 
dome plate without any allowance for lap or 
flange. To make this allowance, proceed in 
a manner similar to that explained in Prob- 
lem &38¢. Instructions for laying out the 
rivet holes are unnecessary, as the same mode 
of procedure is followed as given in Prob- 
lem &8c. 

Directions, On one of the sheets of draw- 
find the development of 
the dome of such dimensions and position on 
the shell as are given in this example. Use 
3-inch It will the 


ing paper: 20°x15 


scale. be beneficial to 


student, not to use a or set square for 
drawing the outlines shown in Figs. 468, 


4638a Ry 


nothing but a straight-edge should be 
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showing the two ribs on the back which 
makes the frame rigid. The pattern is to 
be parted on line A B, Fig. 1, and to mould 
with the two ribs down. That part, from 
the center line A B to a in Fig. 1 can be} 
lifted with the cope, or it may be lifted 
out with an anchor plate and set in on chap 
lets. This pattern is made the 
same principle as the Corliss cylinder that 
appeared in the AMERICAN MACHINIST Janu- 
ary 10 and 24, viz., to slide. By doing this, 
different stroke engines can be made from the 


also on 


same pattern. Provision for this change must 
be made between the points C D and D E£, in 
Fig. 2, but the part between C’ D will only 
be made to slide, while the length D EF can be 
changed by making a false end to be used 
for stopping off to the desired length. 

We start the pattern by building up two 
half-round pieces, one to be larger in diameter 
than the other; the smaller will be the di- 
ameter of the inside of frame, and will there- 
fore serve as acore print, and the larger for 
The end views 
of these two parts are shown in Fig. 5; their 
length is from) to cin Fig. 4. Notice that | 
on oneend of the larger part the end is turned | 
down to the same diameter as the small part; 
this is for the sliding end to slide on. 


the outer diameter of frame. 


Get the staves out for building the larger 
part, and glue on an extra thickness, form- 






































Fig. 5 
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than have done. 
Again, since, in Fig. 
457a it 
to show one-quarter of 

the dome only, we have good reason to be- 
lieve that if the development, Fig. 458, be 
divided intofour equal parts, these will be 
equal to each other ; and, indeed, such is the 
fact ; if, for instance, we cut the shaded _ por- 
tion of the development through the lines 
6a 6y, 1a 1j, 6a 6 j, and lay these four parts, 
one on top of the other, their outlines will 


we 


is necessary 


coincide. 

In Fig. 463 the dome is not placed centrally 
on the shell, and consequently that portion 
of the dome which lies on the left-hand side 
of its center line z 5/ will not be like that on 
the right-hand side of the same center line; 
hence, the necessity of showing both these 
portions of the dome. Again, in this figure 
we really see one-half of the dome, the other 
half hidden; 
the hidden portion must be exactly like that 
which is exposed to view; therefore, in Fig. 
463a we must show one half of 
anything more than that is unnecessary, and 
anything than that not sufticient. 
Lastly, since in Fig. 468a@ we have shown 


and it must be obvious that 


1S 


the dome; 


less is 
one-half of the dome, it is reasonable to ex- 
pect that one-half the development in Fig. 
464 must be equal to the other half ; 
such is the fact; if, for instance, after the de 
velopment has been found, it is cut through 


and 


the line 9a 97, and one-half placed on top of 
the other half, the outline of the two parts 
will coincide. 
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used, and proceed in a way similar to that he 
would be compelled to adopt in drawing 
these views full size on the floor, where it is 
not convenient to use squares. 

From this the student should not infer that 
he may be careless, and is allowed to draw 
these lines at random, The outline must be 
as accurate as it can be made with the T and 
set squares. Great accuracy is of the utmost 
importance in the solution of all these prob- 
lems. Here the question may arise: How 
can we draw a line perpendicular to another 
one without the use of a square? The answer 
to this question will be found in Problems 1 
and 2 (ninth paper). 

2 ane “ 
Making Engine Frame Pattern. 
By P. 8S. DINGEy. 





of the type 
shown in Figs. 1 and 2 are made in many 


Patterns for engine frames 
ways, and among a number of ways it may 
the for 
both pattern maker and moulder, for in all 


be difficult to decide which is best 
such jobs the moulding and pattern making 
should be considered together. 

I propose to show here the way we build 
Figs. 1, 2 


three views of the frame to be built. 


and 8 are 
Fig, -2 


toward the cylinder 


our frame patterns, 


is shown in part section 


end of frame, aud Fig. 3 is a cross-section 





ENGINI 


Plank —I 


2 FRAME PATTERN. 


After build 
the two parts, put them together and 


ing a step as shown in Fig. 6. 
ing 
turn, but as one part is larger than the other, 


It 


will be seen that only the large piece and the 


they must be balanced before turning. 


end of the smaller can be turned; the rest of 
the print will have to be planed off. Next, 
get some staves out like Fig. 7, to make the 
The length 
The flange is 


sliding end //, shown in Fig. 4. 
of this will be 
glued up in two courses, and fastened around 
this sliding end //, The end piece that re 
ceives the cylinder should not be fastened on 


from d to e. 


permanently, as one frame does for two sizes, 
or it may be three sizes of cylinders, so that 
instead of putting on and taking off a lining, 
itis better to make two or three ends for 
changing. 

In Fig. 4 the pattern is shown arranged for 
the stroke. 
the end at ) to give more bearing to the slid 
ing end /1/, 


ever it is necessary to shorten the frame, these 


longest F’ isa piece bolted on 


G isa filling piece, and when- 
two pieces, /’and G, can be easily taken out 
and the sliding end moved up and screwed 
again, On referring to Fig. 1 it will be seen 
that the half of this sliding end that goes 
around the print has to be cut out circular, 
like the front end in Fig. 2, and moulding 


fitted around it. In making the moulding 
that is shown around the edge of frame, it 


should be made loose from the print, thus 
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making strong loose pieces, less likely to be 
broken. 

That part of the frame that covers the 

print should now be fitted on. Having the 
round part of frame ready, get the ribs built 
on the back by first planing two flat places 
on the pattern where these ribs connect to 
the body, wide enough to take a piece that 
shall form the inner and outer fillets at bottom 
see J, Fig. 5. 
Fig. 8 shows the large part of pattern 
it is laid on a plank that 
is surfaced ; on this plank a center line is 
struck asa guide for getting the other part 
of frame in line with the body ; after locating 
the center line on pattern by that on the 
plank, fix a temporary piece, A, Fig. 8, on 
the end, and also a piece 1 the same height. 
The point MV shows the full length of frame; 
these two pieces, A’ and L, are temporary 
supports for locating the straight part of 
frame. supports square up a cen- 
ter, line from the plank; see cross-section, 
Fig. 8. The straight part, V, should be level 
with the top, as seen in cross-section, so that 
the two ribs can have a straight bearing from 
end to end. 


of ribs; 


With cross-section ; 


On these 


Now is the best time to bore some holes 
through the body of pattern for screwing on 
the ribs. It will strengthen the pattern to 
glue some dowel pins through the body and 
into the ribs, 
Having put this part 
together securely, 
proceed to fit in the 
brackets at P, Fig. 1, 
remembering that the 
inside of these brack- 
ets should match the 


down 


rig. 9 Per . a 
es | inside of frame. The 
IP PIN NY two lightening holes 
| | | be 
it at the back, seen in 

se WRamBHII| Seer , 
| Fig. 2, are cored. 
(=e = T 
| 0 WS These two cores will 





serve to rest the main 
core on. 














aa 
Mail | i On the cylinder end 
14 of frame the print is 
RI I iP made as shown at O, 
| ih Fig. 8, the object of 
1h 1 this being to enable 
in | | | the moulder to set the 
1'U Uf core in so that the 
| j | guides shall come in 
| i their right position. 
|} Having completed 
La] a the pattern, make a 
{| | half skeleton core-box 
aa | | for the inside’ of 
| frame. This box is 
J seen in Fig. 9. First 


build an end as shown 
at Y, and though but 
one-half be needed, it 
will pay to build a full 
circle and turn it out. 
After cutting in halves take one and screw 
To R and S screw 
for the guides, 


on three pieces, R, S, 7’. 
on two other pieces, U V, 
This skeleton box is arranged for the longest, 
and when changing length of frame all the 
change that the core-box will require is to fit 
a piece in the plain end to the desired length. 

There may be some who would object to 
casting the frame as described, viz., with 
All I can say to 
frames of this style we cast that way, 


guides up and ribs down. 
that is, 
and we get the guides good and sound every 
time. 
= aaron 
The 
swings in the technological school at Atlanta, 
It is a heavy pear-shaped piece of 
iron attached to a brass wire forty-two feet 
The upper end. of the wire is pivoted 
in a steel point which rests on the center of 


longest pendulum on this continent 
Georgia. 
long. 
a steel plate so as to cause the least possible 


friction. the pendulum 
gradually describes a circle on the floorin a 


The swinging of 


direction following the sun, showing in this 
Directly under the 
pendulum isa large circle divided into twenty- 


that ‘* the earth do move,”’ 


four parts, of fifteen degrees each, to corre- 
The north 
pole is placed directly under the pendulum, 


spond with the hours of the day. 


and the meridians of longitude meet there. 
The parallels of latitude make smaller cir- 
cles inside the first. —PAdladelphia Times, 
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A New Form of Pin-Gear Tooth. 


By GreorGE B. Grant, LEXtNGTron, MAss. 


When one gear of a pair has teeth of the 


form of round pins, we have a case of pin- 
gearing. This form of gearing, on account 
of its simplicity and ease of construction, is 


one of the oldest known, and is still in com- 
mon use for clock work. 
The 


designate the 


to 
gear of a pair, is 


term ‘‘ pinion,” commonly used 
smallest 
probably a corruption of ‘‘ pin one,” as the 
pin gear is almost always the smallest gear of 
the pair. 

The form of the tooth of the pinion being 
given as a circle with center on the pitch 
line, the problem is to determine the form of 


the tooth of the gear to suit that condition., 


This problem was treated by Willis and the 
earlier writers on mechanism as a very sim 
ple one, but MacCord shows that it is really 
difficult, on 
was evidently overlooked until he investi 


very account of a feature that 
gated the subject. 

The difficulty, briefly stated, is that the 
parallel to the epicycloid formed by the cen- 
ter of the pin, which is the true tooth curve 
to run with the pin, is not the simple line that 
Willis supposed it to be. MacCord shows 
that it is a complicated curve having a cusp, 
as shown by Fig. 1, and that there will be an 
interference between the body of the pin and 
one of the branches of the cusp that will cut 
away a part of the working curve of the 
tooth, and thereby limit its action. 

As roughly indicated by the figure, the 
curve a be that forms the working face of 
the tooth has a cusp at 4, which, in certain 
The 
working curve is cut off at the point d, and 


positions, is inside the body of the pin. 


so mutilated that it will not begin to act on 
the body of the pin until the point / is 
reached. 

This difficulty exists in all cases, and is 
most troublesome when the pins are on the 
larger gear of When the 
is much the smallest, the interference is 
practical 


the pair. ‘pin 
one” 
not troublesome under ordinary 
conditions. 

The purpose of this article is to show that 
this troublesome interference can be easily 
and completely avoided by setting the cen- 
terof the pin back from the pitch line, as 


9 


shown by Fig. 

If the center of the pin be placed at the 
point C, inside the pitch line, the whole of 
the outline of the pin is a true odontoid, 
while half of it cannot act as a tooth curve, 
under any conditions, when the center is on 
or outside of the pitch line. 

If the center of the pin is set at the right 
distance, ( M, inside of the pitch line, the 
curve, O P’ N’, of the tooth that works with 
the pin, will be without a cusp, so that there 
can be no interference with the body of the 
pin. 

The action 
p' OP'N 
as well as recess. 

The 


distance 


follow the line of action 


,sothat there will be approach 


will 


mathematical determination of the 
( M, for which tooth 


curve will be without a cusp, is very difficult, 


the derived 


except for the single case of the pin-rack. 
For the pin-rack we have the formula 
d? 
27D 
in which « is the required distance CM, D is 


9 


the diameter of the gear, and d is the diame- 
ter of the pin. 

Using this formula for the case of a gear 
of twelve teeth running with a pin-rack, the 
diameter of the pin being half of the circular 
pitch, we find that the distance wv is less than 
of the the 
It is seen that it takes but a very slight 


one one-hundredth diameter of 
pin. 
change in the position of the center of the 
pin tomake a complete change in the form 
of the derived tooth curve, and to entirely 
avoid the difficulties that MacCord has _point- 
ed out. 

The graphical determination is a matter of 
trial, and may be accomplished as follows : 

Set the center C back of the pitch line a 
distance that appears to be sufficient; from 
any chosen point ? on the pin, draw the 
radial line 2? C the radial DA 
from the intersection J) ; lay off the are O D 


* draw line 


AMERICAN 


equal to the are O D; draw the radial line 
D' A'; make the angle A’ D' P’ equal to the 


jangle A DP; make D’' P’ equal to D P, 


and the point 7” will be a point on the tooth. 
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‘Some Uses of the Yielding of Metals to 
Pressure. 


By JARNO. 


In action the points P and /” will come to- | 


gether at Pon the line of action p’ O P 
N", where the angles P”’ O A’, P’ D' A’, and 
P D A are equal, and the distances 0 PP”, D' 
P’, and D P are equal. 

Several points may be found by this pro- 
cess, and the cusp will be seen if there is one. 


Any point p’ on the face curve can be 
found by the same _ process, substituting 


small letters for the capitals of the foregoing 
description. 

When the power to be transmitted is light, 
there is no form of tooth equal to the pin- 
tooth, for the pin can then be a roller turn- 


ing ona shaft S, Fig. 2. The friction be- 
tween the roller and the tooth is rolling 
friction and very small in amount, while 


the sliding friction is confined to the sur- 





/ Fig. 1 


The ordinary Pin-Tooth 


Fig. 2 


The improved Pin-Tooth 


A NEw 


face bearing between the roller and the 


shaft. 


These principles, which are those of the | 


‘‘normal theory” of the tooth curve in gen- 
eral, were contained in an article contributed 
to the AMERICAN MACHINIST several years 
ago, and afterwards printed in the second 
edition of my Handbook on the Teeth of 
They were then applied to the very 
gear tooth. 


Gears. 
similar problem of the segmental 


ape 

Vessels of great strength and resistance to 
the action of acids have, according to La 
Chronique Industrielle, been made in Munich 
from perforated sheet iron, which is heated 
to redness, coated on both sides with chloro- 





| 


| 
| He 


j}accomplish most. 


form, placed between sheets of india-rubber, 
submitted to great pressure, and vulcanized. 
The rubber is clinched through the perfora- 
tions, and adheres firmly to the iron. 

ABR 
who works.hardest does not necessarily 


x / let 


ForM OF PIN-GEAR ToorTru. 


| The illustration of an expansion reamer in 
| the AMERICAN MACHINIST of January 17th is 
| interesting, inasmuch as it suggests other and 
| useful applications of the yielding property 
| of metals, and calls to mind some that have 
been made and are successful. 

I think that an expansion shell reamer like 
Fig. 1 would work well. A, A, is the shell 


whose ends are beveled asat D, D’. The 


|hole in the shell is tapering and fits on the 
shank at B. A slot, #, is cut through the 


body of the shell, and across the end D’, are 
| two slots (, C, that fit over the screws G, G. 
On the end of the shank is the nut #. Both 
the nut and the shank are beveled at D, D’, 
to fit the ends of the shell. When the nut is 
| screwed up tight, the shell is rigidly held in 
upon the shank, by both 
the beveled part of the 
nut J, and the shoulder 
D'. The G,. G, 
, keep the shell from slip- 
ping. In place of the 
screws a plain pin can be 
used. To expand this ream- 
/ er the shell must be moved 
up on the taper shank to- 
wards D’, 
be done, something must 
be taken off, either from 
the shoulder, or from the 
shell, at D’. Though not, 
perhaps, very convenient 
to expand, yet, because it 
will be so rigid, I think 
this will be a good form of 
reamer whose size is to be 
changed only to take up 
wear, 


screws 


Before this can 


Fig. 1 is not an adjust- 

able reamer, it can be 

only expanded. It can be 
\ made adjustable by adding 
a shoulder sleeve, 7/7, and a 

| nut, J, Fig. 2. A key is 
the shank and a 
key slot is cut inside the 
shell. The sleeve can be 
moved endwise in either 
direction, thus permitting 
the shell to be held in dif- 
the 
the 


or 


as 


into 


ferent positions upon 
shank. By fastening 
shell upon a_ larger 
smaller part of the shank, 
the reamer can be made to 
cut larger or smaller, as 
required. I do not think 
this reamer would 
rigid as Fig. 1. 


be so 

Fic. 3 is a variation of 
the taper shank principle, 
applied to an adjustable 
reamer. <A screw, S, hav- 
ing a tapering body, is 
threaded into the shank. 
The large end of the screw 
is threaded and carries the 
nut A. Upon the screw is 
held the shell 7. Unlike 
Fig. 1, the hole in the shell 7’ is smallest 
next to If the S 
deeper into the shank, the shell will be ad- 
justed to cut larger. The reamer will cut 
smaller as the screw is drawn out of the 
shank. The key, Z, fastened into the shank 
and fitting into a slot in the shell, keeps the 


the shank. screw be set 


shell from slipping. Generally, the weakest 
part of a shell reamer isthe pin or key that is 
intended to keep the shell from slipping on 
the shank. 

My acquaintance over the way, Gascon, 
think much of these expansion 
He is of the opinion that he can 
buy a new reamer ata less cost than he can 
expand Fig.1. As in many other things, I 
suppose that neither he will change his opin- 


does not 


reamers, 


ion, nor I mine, without experimental proof. 
He also thinks that a man 
in 
thing, and that one who is so fruitful in 
methods is himself not sure that any of them 


shows a weakness 


suggesting so 


many ways of doing a 


An instance, in which the yielding of metal 
helped a workman out of trouble, will be 
understood from Fig. 4. A number of rods, 
P, that should be driven into hubs NV, were 
made too small. <A hole was drilled into the 
end of P, and a pin, 0, somewhat larger than 
the hole, was driven in and squared off. The 
rods were expanded to the right size. 

An interesting, and to me quite surprising 
instance of metal yielding will be understood 
from Fig. 5. This is a gauge for cylindrical 
pieces, the size of which is tested by putting 
them into the hole in the bushing R. The 
outside of this bushing is tapering, one sixty- 
fourth to one, and fits into the collar Q. In 
the bushing three slots are cut from the out- 
side, leaving solid stock around the hole. 
The gauge before me is for quarter-inch 
work; the stock around the hole, at the bot- 
tom of the slots, is five sixty-fourths inch. 
The bushing is hardened. Now, the inter- 
esting thing about this gauge is, that when 
the hole is worn it can be contracted by 
forcing the bushing farther into the collar. 
Gauges similar to this one have been in use 
for years, 

Care of Steam Boilers. 


By Wo. J. WILLIAMS. 


A great deal has been written from time to 
time on the management and care of steam 
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hig. & 


YIELDING OF METALS TO PRESSURE. 


it has been of an adver- 


tising nature, and has evidently been written 


boilers. Some of 
by those whose practice has been chiefly on 
paper. 

In thirty years’ experience with boilers, I 
have come across the advocates of various 
practices in the care of boilers, some of which 
was said to be the only practice to bring 
about But I 
have found that all wind up about the same : 
with a boiler 
able. 

Much can often be done to delay this state 
of things, but a way to entirely prevent it in 
steam boilers using natural waters has never 


absolute freedom from scale. 


incrustated more than is desir- 


yet come to my notice. To lay downa course 
of treatment, with everything at hand that 
one’s heart could desire for the asking, would 
be quite a different affair from where almost 
absolutely nothing will furnished, not 
even a scaling pick. is left 
entirely to his own resources. Boiler clean- 
ing is an expense, and is therefore to be 


be 
Therefore one 


avoided as much as possible. 

There is one practice which seems to be in 
high favor, and is supposed to be a great ad- 
vantage in keeping a boiler clean and in good 
That is, emptying it of all its 
water every two weeks or oftener, and _refill- 
If 


it is a good thing to empty a steam boiler of 


condition. 


ing it again without internal inspection. 





are g¢ 0d 





all its water every two weeks, it would be a 
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better thing to empty it every week, and still 
better to empty it evefy day, which is im- 
practicable. The question how often, 
then, should a boiler be emptied of all its 
water? Ihave never yet met with a case 
where it was necessary to do so every four 
weeks, but I do not wish to be understood as 
saying there are no such cases. But to assume 
that a boiler should be emptied every two 
weeks or oftener is a blunder, 
to reason. 


is, 


and contrary 
No boiler, after being emptied of 
its water, should be refilled until after an in- 
ternal inspection ; this alone in every instance 
will mark the period of time that that boiler 
may be allowed to run without being emp- 
tied. 

In nine of ten, where it is the 
practice to empty and refill without inspec- 


cases out 


AMERICAN 


with the better water would be wrong and 
unjustifiable, for than 
Steam is best made from clear water ; 
not at all desirable that any foreign 
should be carried along with it, 
purpose it may be used. 


more one reason. 
it 
matter 
for whatever 
Various practices 
kind of boilers, 
source of feed supply the same, steam press- 


is 


are in vogue with the same 


ures about the same, amount of work per- 
formed proportional, inspection risks taken 


by the same parties. Some are blown out 
each alternate week, others only twice a 
year. It is difficult to see where the mere 


act of emptying a steam boiler of its water 
is of any benefit, seeing that not a drop that 
was let out by the blow-out cock was there in 
the morning ; but such 
cree of some ownersof this kind of property, 


seems to be the de- 
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upon which the rigidity of the head depends 
when cutting, most of the practical advant- 
ages of a solid die are secured, 

Of the six views of the head grouped _to- 
gether, and designated Fig. 1, the three upper 
the head while the three 
lower ones give corresponding views, show- 
ing it when opened. 


ones show closed, 


Each of the two sliding pieces has two 
steel bushes set into it upon an incline, in 


which work the correspondingly inclined 
ends of four bolts, which, as they are moved 
forward into the position shown in the upper 
left-hand view, close the die and lock it in 
the manner indicated. When these bolts are 
drawn back they open the head, as shown in 
the cut immediately below. 

These bolts are fastened into a plate which 
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riage having at 
which, as the 
the outer end of 


1 inclined projection upon it, 
carriage advances, 
the lever, 
the stud and allowing it to rise 
of the so that it into contact 


with the cam surfaces upon the collar, which, 


depresses 
thereby releasing 
by the action 
spring, comes 
as it revolves with the spindle, is forced back, 
and with it the plate and the four bolts, thus 
the head 
be drawn out. 


opening and allowing the bolts to 


of 
three projections shown upon the head, 


After the head is thus opened, one the 
Fig. 
3, comes into contact with the top of the stud, 
and as the carriage 
has by this time been drawn back far enough to 


release the end of the 


and forces it down again, 
lever, the spring forces 
the 
being drawn 


it upwards, and it again engages stud, 


holding it down. The carriage 
























































tion, were it made obligatory to inspect in- still further back, the other tappet comes in 
ternally, previous to refilling, the practice l F rt to contact with the horizontal lever above 
would be abandoned, solely on account of | OD the one already referred to, and just below the 
the expense. Instances are not rare where ASS 1 a head, This lever carries upon its upper side, 
steam boilers are subjected to a bi-monthly ee) S and at a point directly under the center of 
emptying, and nota solitary thing more is se the spindle, a stud, which is provided with a 
done for their preservation for months at a cael —)\ steel roller, which comes in contact with the 
time. Perhaps twice, in some cases three) Gun We | back side of the collar on the spindle, and 
times a year, they may be scaled; in the f ‘ D pushes it outward toward the head, closing 
meantime the flues have become choked with wen Saar it ready for another bolt. Short screw plugs 
ashes to such an extent that it makes it diffi- iorionen are put into the holes in the front of the 
cult to run anyhow, and something must be head, through which the four bolts are passed, 
done. and thus the working parts are well protect 
What must be the state of affairs in and D ed from chips and dirt, which might interfere 
about a steam boiler to make it necessary to “TI 8 IO? with their satisfactory working. It is thus 
empty it of all its water? We will assume ,; wrneenel seen that the opening of the head is positive 
that a certain boiler has been at work two ‘ i ~ - eee | being effected by the same power whieh 
weeks ; the water in it is clear, there are no \ OA drives the spindle, and that it requires no at 
leaky joints, the safety valves are in good - ea tention from the operator, either in opening 
order, all attachments are in good condition, L : or closing, after the tappet collars are properly 
it is not even suspected that there is anything D adjusted upon the rod, , 
wrong anywhere. What shall this boiler be | ey Four screws are provided, by which the 
emptied of its water cutters may be ad 
for? To this it may a AS \ ; justed, and there are 
be replied : To blow ( ( waa, &. also four bolts which 
out any collection of \\ bind them firmly in 
loose scale and dirt = ; place, as shown. , 
that may be init. If ——— ~ —$ ’ Fig. 4is a plan view 
the blow-out pipe is | | ' + } of the nace aul 
situated in the right » | D) ~ AN " z tachment. A holder 
place, and the blow tT ] ] TL ith is provided for the 
out cock has been ju L L Lod js RRs a 
diciously used ever ae \| | — : bee 
since the boiler has | | = Yy \ and the nut ies. 
been set to work, \ —s " ae so siecle 
ott bed be ae ss r K » any number of nuts 
1cre to DIOW Out, ant ae Scceesnanl Sitios ) ic > strene , 
if the blow-out pipe | rng sig fer pe vs 
is not rightly situated can vaya on je he 
the boiler ought not ~ SS anes time. ‘ 
to be totally emptied, j The builders are 
unless it is intended = the Capitol Manu 
to make an internal inspection. If every- i= factusine Co.. Chicago. Til 
thing is in good order it is not justifiable eo i 
to empty the boiler of its water at this = ~-- 
time ; but, according to a miserable custom, | LETTERS FROM PRACTICAL MEN. 
the boiler must be purged of a quantity | =e 
of water that is measurably better than Forced Alignment for Type Writers, 
that which takes its place. In addition Kditor American Machinist : 
to this, the boiler is subjected toa punishment i Being interested in writing machines, | 
at an unreasonable time, by being roasted by was glad to seein your issue of April 11th 


the still hot brickwork, and exposed to cur- 
rents of air much below its own temperature. 

Another up: Shall the 
damper be opened or closed when a boiler is 
being emptied of its water ? Usually there 
are only a few hours between emptying and 
so there is little choice ; 


question comes 


being at work again, 
it is get to work again as soon as possible. 
There is no money making while boilers are 
being cleaned. 

To lay down or compile a set of rules for 
the no matter how 
What 


cases 


boilers, 
situated, be rather difficult. 
would be treatment in some 
would be very bad for others. While 
boiler may be safely emptied in an hour after 


care of all steam 
would 
good 


one 


the fire has been drawn, it would be ruina 
tion to another. Whenever the water con- 
tained in a boiler becomes fouled, from any 


cause whatever, 
washing the soil into the 
and all efforts at the blow-out cock, and sur- 
face blow, if there be fail the 
water, and the source of supply has returned 
to its normal condition of purity, then the 
boiler should be emptied and _ refilled with 
that which is better, but not before the boiler 
has been opened and purged of any objec- 
tionable matter contained in it. To not refill 


usually long-continued rains 
source of supply, 


one, to clear 








THe ADAMS 
and, like some other people, when spring 
comes they must take their treacle and sul 
phur, whether they stand in need of it or not. 

ee 
The Adams Automatic Threading Ma- 
chine. 
We present herewith engravings showing 


some recent improvements made in the head 
of the Adams automatic threading machine. 


In this machine the dies, which are four in 
number, are firmly secured to two pieces 
called die holders, which slide to and from 


each other in T slots, to open and close the 
die. In this way the dies may be adjusted to 
size independently of the opening and clos- 
ing mechanism, and as comparatively large 
and well-fitted 
which the 


surfaces are 
sliding motion 


provided, upon 


takes place, and 





THREADING 
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is immediately back of the head, and ismoved 
back and forth automatically from the motion 
of the Sack of this plate, 
the bolts are secured, 
upon which are formed inclined surfaces or 
it is the of a stud 
with one of these cams which forces the plates 
back, and thereby opens the head. This stud 
is shown passing up through a projection 
which is upon the front of the head stock, 
just under the head, Fig. 3. It is seated upon 
a spiral spring, held down the 
hooked end of the other 
which passes out to the side of the 


to which 
will be noticed a collar, 


carriage, 


cams, and cngagement 


and is by 


a lever, end 
machine 


and rests upon another spiral spring, which 


is encased ina suitable piece bolted to the 
side of the bed. Fixed to the carriage is a 
rod upon which are two tappet collars, 


shown in Fig. 2; the tappet nearest the car 





pending for 


of | 


the account of the new Yost type writer. 

Among other points claimed 
the of 
account says that one of ‘‘the essential 
the differs 
others of its class is in the securing of 


as improve 
forced 


ments, is 


points in 


system alignment. 


which machine from 
align 
instead of de 
accurate adjust 
beveled 
at each impression, 
height 


, 18 We ll Us C¢ nite ring it 


ment at the point of printing, 
the 


- also, ‘' 


this upon 


ment of the type bars ” these 


surfaces come tn contact 
and 7t 


to which the 


is this contact which limits the 


ty pe rises 
in the guide.” 


Now is this system really an improvement? 


It seems as though there might be some 
difficulty in making type in large quan 
tities with beveled faces to accurately fit the 
guide. 

Then in using different thicknesses of 
paper, and in manifolding, when from 10 to 
15 sheets are used, will the type bars bed 
| home tothe beveled surfaces of the guide’ 


Supposing ink or dirt gets caked onto the 


type, won't this also prevent alignment 7 and 
won't those letters that are most used, such 
as the ‘‘e,” be liable to wear quicker than 


the others, from the constant pounding of the 


beveled surfaces, and so soon get out of align 


ment 7 


6 


Again, won't the wedging action, when the 
type gets dirty and gummy, tend to make the 
key action slow and heavy? 

This question of forced alignment for writ- 
ing machines was, I believe, thoroughly 
tried and condemned several years ago, but 
now it seems to be cropping up again, and is 
claimed as an ¢émprovement. Possibly, it is 
only a device to bolster up poor type bars. 


G. I. FRANCIs. 
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Jonson’s Balanced Compound Engine. 

This engine is of the trunk type, and con- 
sists virtually of four half cylinders with 
cranks set opposite, or 180°, forming, in fact, 
an equivalent for the ordinary high and low 
pressure cylinder, the area of the annularspace 
between the trunk and low pressure or com- 
pound cylinder being equal to that of the 
high-pressure cylinder. 

Thus, in the engine in the accompanying 
cut, the compound cylinder is 124” diam- 
eter, the trunk 93’ scant, the difference in 

nearly 8” 
124” x 10’ 


areas is 122.72—72.72—50, or 
making this engine 8” and 
stroke. 

Steam is exhausted from the high-pressure 
end of each cylinder to the upper or com 
pound end of the same cylinder, so that alter- 
nately the high-pressure end of one cylinder 
and its opposite compound one form a com- 
plete half stroke, 

Excepting for electric lighting purposes, or 
for very large sizes, where the slide valves 
are of great area, the high-pressure steam 
and compound valves are in the same casting, 
the high-pressure’ exhaust passing through 
ports in the valve to the low-pressure end, 
and by giving the steam, compound and 
exhaust valves a definite lead, deter- 
mined by practice, both cylinders work in 


as 


unison. 

But the two valves being 
ing, and driven by a single 
the case of the marine engine, by two eccen- 
trices and the ordinary link motion, any 
change in this motion, as in using an automatic 
cut-off, affects the compound and exhaust 
as well as the live steam; hence, an inde- 
pendent steam valve, as shown in the cut, is 


in the same cast- 
eccentric, or, in 


used. 

On marine engines the ordinary adjustable 
cut-off is used. 

Where the valve area is very large, it is 
preferable to divide them. 

The advantages claimed for this engine are 
compactness, freedom from vibration, low 
center of gravity, and, all the moving parts 
being exact reproductions of each other, a 
perfectly mechanical balance. 

These engines are made by the Jonson 
Foundry and Machine Co., 118th street and 
Harlem River, New York. 


Boiler Manufacturers’ Asso- 


ciation, 


American 


BOILER MAKERS COMBINE FOR THE PURPOSE 


OF DEFENSE, 





A representative body of men—boiler 
manufacturers—met at the Hotel Anderson, 
Pittsburgh, Pa., on the morning of Tuesday, 
April 16, for the purpose of forming an or- 
ganization, having for its object the remedy- 
ing of some of the evils that beset those en 
gaged in the business of making boilers, and 
the removing of some of the dangers to 
which it is said, with a good deal of truth, 
the public is exposed through the many in- 
ferior and unsafe boilers that are put on the 
market. 

The movement towards this end first found 
expression in Pittsburgh, amongst the local 
manufacturers, who, further the 
aimed at, addressed invitations to other boiler 
manufacturers in Pennsylvania and adjacent 
States; those who, from their proximity to 
Pittsburgh, might be expected to attend the 
initial meeting of an organization that shall 
—so its projectors hope—eventually 
every State in the country. 

At the first session in the morning there 
were present about fifty boiler manufactur- 
ers, Which number was swelled by later ar- | 


to ends 


cover 








rivals. A temporary organization was effect- 


ed, and various committees appointed to re- | 


port at meetings later in the day. 


One of these committees—that on perma- 
nent organization—made its report at 12 
o'clock. They recommended as a name, 


‘*The American Boiler Manufacturers’ Asso- 
ciation,” and proposed that the officers should 
consist of a president, three vice-presidents, a 
The 


also made various other suggestions as to 


secretary and a treasurer. committee 
membership, provisions for State organiza- 
tion, ete., which will be 
the constitution of the association, this same 


found embodied in 


committee being continued as a committee 
on constitution and by-laws. 

It was necessary to show some reason for 
the institution of such an association, and 
this the committee resolutions did by 
offering the following, which 
after considerable discussion, 


on 
was accepted 
and some re- 
vision by a sub-committee; the resolutions of 
the committee as revised are here given: 


RESOLUTIONS. 
Whereas, No business calls for greater 








AMERICAN MACHINIST 





[Aprit 25, 1889 





like manner, to make boilers, for any pur- 
pose, of an inferior quality to those specified 
by such laws. 

Resolved, That we invite all manufacturers 
of boilers to join our association, knowing as 
we do that our object is purely philanthropic, 
and that we are bestowing one of the great- 
est blessings upon the public at large, who 
should look with distrust upon any manu- 
facturer who, by reason of personal motives, 
refuses to take this important step. 

The chief change made by the sub-com- 
mittee had relation to the tensile strength of 
plates, and to the name by which the ma- 
terial should be designated. The report of 
the committee previous to revision designated 
the C. H., No. 1 Flange Iron, 
and Marine Flange Steel, of a tensile strength 
of not less than 55,000 pounds, nor more than 
65,000 pounds, Strong objections were taken 
to this by several members, and steel plate 
manufacturers present by invitation spoke 
against limiting the tensile strength. Finally, 
the sub-committee was instructed to confer 
with steel plate manufacturers, and also to 
take 
several members to the names of plate adopt- 


materials as 


into consideration the objections of 









































JONSON’S BALANCED COMPOUND ENGINE. 


care, better material in the construction of 
its commodity and more exact workmanship 
than ours; and in view of the fact that so 
many disastrous explosions have occurred in 
the past, where materials afterwards tested 
have been shown to be of an inferior quality; 
therefore, that we may better secure safety to 
the lives and the property of every commun- 
ity where boilers are used, be it 

Resolved, That we will in all cases use the 
best material in the construction of boilers, 
refusing to accept contracts where specifica- 
tions do not call for material of suitable 
quality. 

Resolved, That it is the sense of this con- 
vention that the system of inspection pre- 
scribed by the United States Marine Laws 
should be adopted with but few exceptions. 

Resolved, That we recommend all manu 
facturers of iron and steel boiler plate to 
make but one brand, which shall have a 
tensile strength of not less than 55,000 pounds 
to the square inch, and that the same be 


stamped with the initial letters found in 
the name of this association, viz., A. B. M. 
A., and that this brand be sold to the 


members of the organization only. 

Resolved, That we use all honorable means 
in influencing our representatives in Congress 
to procure the passage of such laws as will 
make it a criminal offense, punishable by 
fine and imprisonment, to manufacture or 
sell iron or steel of an inferior quality for 
boilers, and a similar offense, punishable in 


ed. The result was the fixing of a minimum 


strength only, leaving the rest to be taken 


care of by the laws governing United States | 


inspection ; also, the change in the name of 
material to that appearing in the report. 

In the evening there was a meeting to hear 
the report of the committee on constitution 
and by-laws. <A few changes were made in 
this report, which, as adopted, stands as fol 
lows: 

CONSTITUTION, 
ARTICLE I, 


Name.—The name of the association shall 
be the American Boiler Manufacturers’ Asso 
ciation. 

ARTICLE II, 

Its objects are— 

Ist. To establish such standard for ma- 
terials and workmanship as will insure uni- 
form excellence of construction of all Ameri- 
can boilers, and thus secure safety to the 
lives and property of all communities where 
boilers are used, and to procure the passage 
of laws, making the manufacture, sale or use 
of inferior materials criminal offenses ; 

2d. To concert such measures, and take 
such action shall be for the interest and 
advantage of its members, especially, 

3d. To procure and furnish to its members 
statistics of the trade,domestic and foreign, and 


as 


4th. To take such action as shall from time 
to time be deemed advisable regarding the 
regulation of prices and production. 

ARTICLE III. 

Membership.—Any firm, corporation, or 
individual manufacturing boilers, who shall 
take part in the adoption of this constitution, 
shall thereby become a member of this asso- 
ciation, and thereafter any such manufacturer 
may become a member, upon application to 
his State committee in wriling, agreeing to 
be bound by this constitution and paying the 
initiation fee. 


ARTICLE IV. 

Officers.—The officers of this association 
shall be a president, three vice-presidents, a 
secretary and a treasurer. These officers 
shall together constitute an executive com- 
mittee. The duties of said officers shall be 
such as usually appertain to their offices, and 
such as shall be set forth, stated, and fixed by 
the by-laws of this association, or such as 
may from time to time be imposed upon 
them by the association. 


ARTICLE V. 
Assessments.—The expenses of this associa- 
tion shall be met by initiation fees and by as- 
sessments levied from time to time, as regu- 
lated by the by-laws. 


ARTICLE VI. 

State Committees.—Each State in which at 
least three members of this association are lo- 
cated, and in which they employ not less 
than one hundred (100) boiler makers, shall 
be entitled to a State committee of not less 
than three, nor more than five members, who 
will organize by electing from their number 
a chairman and a secretary, who shall at once 
notify the president of the association of 
such action. Members in such States where 
there are no State committees may attach 
themselves to the nearest State committee. 

ARTICLE VII. 

All questions affecting the boiler trade, or 
connected with the welfare of this associa- 
tion, shall be submitted to the vote of the 
association by letter ballot through the State 
committees by the president on resolution of 
the executive committee. It shall further 
be the duty of the president to submit such 
matters in the same manner on the written 
request of any five members of the associa- 
tion. 


ARTICLE VIII. 


Amendments.—-Any changes in or amend- 
ment to this constitution may be made at 
any regular meeting of the association, pro- 
vided at least one month’s notice has previ- 
ously been given by circular to the members 
—absent members voting by letter ballot, or 
by letter ballot after like notice, the ballots 
being canvassed by a majority of the execu- 
tive committee. A two-thirds vote of the 
whole association shall be necessary to carry 
any such change or amendment, 


BY-LAWS, 


Section I, The officers of the association, 
after those elected at the time of organiza- 
ion, shall be elected by ballot at the regular 
meeting, to be held on the first Tuesday in 
February of each year, and shall hold their 
respective offices for one year, or until their 
successors are elected and are ready to enter 
upon the duties of their respective offices. 

Section II. The president shall preside at 
all meetings of the association, shall be en- 
titled to vote on all questions coming before 
the Association, and shall perform all other 
duties incident to the oftice of president. 

Section III, The vice-presidents in the 
order of their election shall, in the absence of 
the president, perform the duties of the presi- 
dent, and in the absence of the president and 
| vice-presidents, a president pro tem. shall 
| be elected from the members of the associa- 
tion present. 

Section IV. The secretary shall have 
charge of all papers and memoranda belong 
ing to the association, keep a correct record 
of all its proceedings, and act as secretary of 
the executive committee. He shall also 
| communicate to all members of this Associa- 
tion, through the State committee, such ac- 
tion and information relative to meetings, re- 
ports, statistics, etc., or other matters affect- 
ing the common interest, as he shall be in 
possession of. He shall also perform such 
special duties as may be assigned to him by 
the association, the president or the execu- 
tive committee. The salary of the secretary 
shall be two thousand dollars per annum, 
payable monthly; he shall also be paid his 
|expenses when traveling on the business of 
the association. 

Section V. The treasurer shall receive and 
have charge of all moneys of the association, 
shall keep a correct account of the receipts 
and expenses, and shall present a detailed 
statement of the same, with the proper 
vouchers therefor, annually at the meeting in 
February and whenever called upon by the 
association. The treasurer will pay out 
moneys only to order of the president, coun- 
| tersigned by the secretary. The treasurer is 
| to give a bond of $5,000 for the faithful per- 
| formance of his duties, 
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Section VI. The initiation fee is to be 
twenty-five dollars ($25.00). The executive 
committee may tix assessments from time to 
time not exceeding twenty dollars ($20.00) in 
any one year. ; ; 

Section VII. The executive committee, 1n 
the intervals between the meetings of the 
association, shall have the authority to take 
such action as they may determine upon In 
furtherance of the general objects, reporting 
such action to the next meeting of the asso- 
ciation, or by circular through the State 
committees. They shall also perform such 
duties as may from time to time be imposed 
upon them by the association. 

Section VIII. Any vacancy in any office, 
however occurring, shall be filled by the ex- 
ecutive committee at their next meeting after 
the vacancy shall have occurred. __ ; 

Section 1X. The meetings of this associa- 
tion shall be held in various parts of the 
country; the point for each annual meeting 
to be chosen at the preceding meeting. 

Section X. These by-laws may be altered 
or amended by a simple majority of those 
voting by letter ballot, on one month’s prev1- 
ous notice by circular. 

It was provided that the secretary, or some 
one to be selected, should receive a salary of 
$1,000 for six months, while traveling, to 
induce other manufacturers to join the asso- 
ciation. 

On the return trip on the Mayflower, the 
president of the association was instructed to 
appoint committees on the following subjects, 
these committees to report at a future meet- 
ing of the Association : 

On proper specifications for materials and 
tests of same. 

On proper rules for riveting and caulking. 

On proper dimensions and construction of 
manheads and handholes. 

On braces and stays. 

On methods of attachment 
gauges and fittings. 

On safety valves. 

On uniformity in State boiler inspection 
laws. 

On boiler tubes. 

On the rating of boilers by heating surface 
or otherwise. 

Following are the officers of the associa- 
tion for the ensuing year : 

President, James Lappan, of Pittsburgh. 
Vice-Presidents, Philip Rohan, of St. Louis; 
George Marshall, of Dayton, Ohio; Christo- 
pher Cunningham, of Brooklyn, N. Y. 
Secretary, A. T. Douthett, of Allegheny, Pa. 
Treasurer, Richard Hammond, of Buffalo, 
N. ¥. 

It was concluded to hold another meeting 
in Pittsburgh, on Oct. 15, and the next reg- 
ular meeting in New York City, on the first 
Tuesday of February next. 


of 


valves, 


EXCURSIONS, 

The boiler manufacturers who visited Pitts- 
burgh will never find fault with the manner 
in which they were taken care of. Invitations 
to visit works of interest were so numerous 
that it soon became evident that only a few of 
them could be accepted. Thanks were 
tended to all, and the matter of entertain- 
ment in self-defense, placed in the 
hands of a committee. 

In accordance with this committee’s recom- 
the 
provided for the occasion, on the morning of 


ex- 


was, 


mendations, members took carriages, 
April 17, and visited, first, the steel works of 
Parks Bros. & Co. Here they were shown 
how steel plate was made, and also the 
mysteries of the manufacture of tool and 
machinery steel. Owing to the limited time, 
only a brief inspection of these works could 
be made. One of the members of the 
made the brief stay of the visitors as pleasant 
as possible, but the time was quite too short 
to do justice to the works. 

After visiting these works the 
were on board the May 
flower, which proceeded up the Monongahela 
river to the works of the National Tube Co., 
at McKeesport. 


firm 


escorted steamer 


To one who has never visited these works 
a visit will be a genuine surprise. Mr. George 
R. Riley, consulting mechanical engineer 
who had been solicitous for 


for the works, 


the welfare of the boiler manufacturers, since 
they reached Pittsburgh, and who accompa- 
nied them up the river on the boat, took 
upon himself the duty of showing the visitors 
better 


through the works. His task can be 


appreciated when it is considered that the 


members 
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and that nearly six thousand men are em- 
ployed in the work of making tubes from 
twenty-four inches to one eighth of an inch in 
diameter. 

The raw material used is pig-iron and iron 
ore, and to see this material start from the 
beginning of a train and go through to where 





it is cut up in lengths for tubes, being, in its | 
progress, scarfed for welding, is of interest | 
to any one who can comprehend mechanical | 
operations. Then to see the operation of 
bending the material into shape to weld, and 
finally to see the welding done, over a_ ball 
on the end of a mandrel—done so quickly 
and so surely—is worth a_ visit Pitts- 
burgh. 

These works (The National Tube Works) 
are possibly, from a mechanical standpoint, 
the most complete in their appointments of 
any works in the country. 

Some of the visitors expressed a desire to 


‘ 
€ 


to 


see one of the twenty-four inch tubes, seven- 
sixteenths inch metal, tested by internal 
pressure. Mr. Riley agreed to test one of 
the many at hand to 750 lbs. pressure, and 
did test it to 1,000 Ibs. pressure. 

The tube works were left with a good deal 
of reluctance. There were many things to 
be seen; for who could go through thirty-five 
acres of enclosure in an hour or two ? 

The next place visited was the steel mills 
of Carnegie, Phipps & Co., at Homestead. 
Here the visitors were received by Superin- 
tendent Schwab, and shown through what are 
beyond question amongst the very best steel 
mills in the world. What strikes the 
server for the first time in these mills is the 
ample room afforded the workmen. No one 
is crowded ; looking through any of the 
mills there seems to be an amplitude of room 
that strikes those who have noted the crowded 
condition of most steel and iron mills, as re- 
markable. There is room for the observer to 
go through, witnessing the interesting opera- 
tions, without the necessity of dodging to 
the right and left to keep out of the way of 
the workmen, and of hot forms. Then again, 
machinery here is brought to such perfection 
that the labor of the individual workman is 
reduced to a minimum. He controls the 
machines that do the work—machines worked 
by steam and hydraulic pressure. 

The best plate is not finished here by con- 
tinuous rolling; the blooms are first rolled 
down to definite dimensions, then trimmed, 
and finally reheated and rolled to dimen- 
sions called for. Blooms asheavy as twenty 
to twenty-five tons are handled in these mills. 
Altogether, the machinery is excellent, and 
every known mechanical appliance is used to 
facilitate the work. 

The Superintendent, Mr. Schwab, having 
referred at the meeting the night previous, 


ob- 


‘ 
€ 


to the deceptive form of the Government test 
pieces, demonstrated what he meant by a 
test in the testing department of the works. 
First he had tested a Government specimen 
that broke at a tensile stress of 65,320 Ibs., 
and 50.3 per cent. reduction of area, then 


am « 
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from the same piece, a rectangular section 
broke at a tensile strain of 53,000 lbs, and a 
reduction of area of 60.4 per cent. 

An dinner on the 
Mayflower, on the way up the river, and on 
the way home a meeting of the association 


excellent was served 


was held, at which business in relation tothe 
affairs of the transacted, 
votes of thanks passed, and brief speech- 
making indulged in, 


association was 


It was proposed at one time during the ses- 
sions to recommend a change in the factor of 
safety from six, as in accordance with United 
States inspection laws, to five, accompanied, 
however, by a recommendation of a change in 
the form of test pieces. The explanation was 
that the form of test pieces, as provided for 
United States 1 tensile 
strength too high in just about the proportion 
of six to five. This may be better understood 
when itis considered that the United States test 
pieces are formed with rounded 
while the test pieces recommended were of 
rectangular section. Every mechanic knows 
that rounded corner an element of 
strength, hence it was argued that, with the 
adoption of the proposed form of test pieces, 


¢ 
€ 


inspection, gave 


corners, 


18 


a 





buildings cover thirty-five acres of ground 
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tor of safety, be necessary to change that 


factor from six to five. 
This view was that of the steel manufact- 


urers present, especially of Mr. Porter and | 


Mr. Schwab. 
This combated upon 
grounds, one being that it, at least, looked 


idea was 
like going backward in boiler construction, 
by decreasing rather than increasing the fac 
tor of safety. 

Another ground was that, owing to the 
rounded edges formed by the punch or drill, 
the actual section, as presented in boilers, 
was very much like that of the section called 
for in United States test pieces, and hence 
that it was best to hold to them. Mr. Porter 
and Mr. Schawb argued their side of the 
question with much ability, amongst other 
things affirming that the Government inspect 
ors were ready to ask Congress to make the 
change, but the motion that the boiler manu 
facturers recommend — such change 
rigorously tabled, where it lies, under other 
matterso deep as to, in all probability, re 


a was 


main there for some time. 

Mr. Porter and Mr. it 
should be said, appeared before the associa 
tion by invitation, accepted their defeat with 


Schwab, who, 


great good nature, although there is 
doubt that the United States section gives 
plate makers considerable trouble. Probably 
this will eventually be remedied, but the 
boiler manufacturers considered, we think 
wisely, that at the outset it would not be 
well for them to do anything that could be 
tortured into an intention to lower the status 
of boilers in relation to safety. Their efforts, 
so far, had been in the direction of protecting 
the public, and no suspicion to the contrary, 


ho 


however unfounded, should rest upon them. 


Effecting an organization such as this, in 
the short space of time devoted to it, is some 
thing almost without it 
may be expected that some changes will be 


precedent, hence 


made when the association comes to embrace, 
as itis expected it will, the entire country. 
But a foundation has been laid, upon which 
it is hoped all may stand, widening and 
modifying the superstructure as may seem 
best to those who shall further help along 
the movement by joining forces with those 
already in the organization. 


One of the most pleasing things in relation 
to the organization was the evident intention 
to frame everything, even to the fees and 
dues, so as not to exclude small manufactur- 
ers. In fact, the general expression was that 
boiler manufacturer in the country—no mat 
ter whether his business was great or small— 
into the organization. 


One of the most important 
organization of boiler manufacturers is  t 
Boiler 
making is not av exact science; in fact, there 


bring about an interchange of ideas. 


of mechanics enter. It is mainly a question 


of learning from the expericnce of oneself 


that the press of that c 
effort of the association 
Well, we venture to say 
the 
which it gets from the ‘* 
it will find itself in a condition of mild aston 
As a matter of fact, it would be 
infinitely easier to get press dispatches fron 
the New 


ity would give whe 
a boom, as it were 
that, when 


extent of the boon 


the asso 
ciation figures up 
metropolitan” press 


ishment. 
some other locality into 
full notice of a local occurrence of a mechani 


cal nature. The Boiler Manufac 
turers’ Association will, in all probability 


American 


find this out, as many another association ha 
But there were, fortunately, othe 
considerations than that of the influence o 
the press for the selection of New York City 
and these were weighty enough to make it 


done. 





it would, in order to have only an equal fac 





selection popular, 


several 


it was desirable to bring every reputable 


features of an 


is no exact science into which the principles 


An argument adduced in favor of holding 
a meeting, very soon, in New York City, was 


York 
dailies than it would to get in a reasonably | 


An Electric Light Plant in Italy. 


| 
| 
By ING. GIOVANNI SCHLEGEL. 


Electric lighting has lately made such pro 
gress in this town that your readers may like 
The Italian 
light station in Milan (Italy) was 
started by Electric Light Co., 
and is actually the largest plant in Europe. 
The 
the center of Milan, 
jand is composed of three large rooms, on 


to hear something of it. Edison 
electric 


the Italian 


It has all the modern improvements, 


building is situated in 


| three floors, each room of 132.9 feet in 
llength, and 46.8 feet in width. The engines 
land dynamos are fixed on the first floor 


(which is 8 6° below the level of the street). 


On the second floor the boilers are situated. 
on the third floor are the stores and 


ratory. 


labo 


The boilers are 9 in number, all made by 


the Babcock & Wilcox Co., of Glaszow 
(Scotland). Six of these boilers are connect 
ed, so as to form three batteries of two 


boilers each. Each boiler has 96 tubes, 48,42 
square feet grate surface, 1,829.2 feet of heat- 
ing surface, and develops 160 horse-power 
at 120 Ibs, inch. The 


boilers are fed by Koerting’s injectors, and 


pressure per square 


by 5 steam pumps. One steam pump is used 
to cool the brackets of the dynamos. There are 
16 engines driving the dynamos and one small 
engine driving a fan, Of these engines, 8 
Armington & Sims engines and 2 Porter-Al 
len engines are coupled direct to 

The dimensions of 


Edison 
Arm 
Diameter of 


Jumbo dynamos. 
& Sims 
cylinder, 144 


ington engines are: 


stroke, 18°; revolutions, 350 
per minute, They develop at 120 Ibs. press 
ure per square inch, 135 to 150 horse power. 
The dimensions of the Porter-Allen engines 
Diameter of cylinder, 11}; stroke, 16 

revolutions, 850 per minute. They develop at 


are: 


120 Ibs. pressure per square inch, 185 to 150 
horse-power. 

Four Armington & Sims engines of smaller 
size drive each, by means of two leather 
belts, two Thomson-Houston dynamos (or in 
all eight), The dimensions of these engines 
are: Diameter of cylinder, 104’; stroke, 12 
revolutions, 275 per minute. They develop at 
120 Ibs. pressure per square inch, 60 horse- 
power, 

Two engines of Ganz & Co., of Buda-Pesth 
(Ilungary), are coupled direct to two alter- 
native current Zipernowsky dynamos, also 
built by Ganz & Co. The of 
these engines are: Diameter of cylinder, 
158 173 250 


minute, They develop at 


dimensions 
stroke, revolutions 
120 Ibs, 
per square inch, 150 horse-power. 


per 
pressure 


A separate smaller engine is used to drive 
a fan for the arma- 
tures of the dynamos, to cool them when 


blowing fresh air to 
they are developing the utmost power. 
The 10 Edison Jumbo dynamos are sup 
))plying the Edison incandescent lights, as 
The 8 Thomson 
supplying the are 
The 2 Zipernowsky alternative 


‘lalso Siemens are lights. 


Houston dynamos 
lights only. 


are 





') current dynamos supply, by means of trans 


»>|}formers, the incandescent, as also the are 
and of others, In this respect, it is probable | lights on very long distances. The 10 Edison 
that every boiler manufacturer who attended | Jumbo, type (’ dynamos give each 800 
the meeting at Pittsburgh found himself | amperes normal, 900 amperes maximum, and 
more than repaid. 120 volts at 350 revolutions per minute. The 


governor of each dynamo has 50 bobbins. 
These dynamos can be regulated each sepa 
The 8 Thomson- 
Houston dynamos supply each 85 are lights 


rately, or all in one time. 
. |} of 10 amperes and 1,750 volts at 850 revolu 
tions per minute. The 2 Zipernowsky alter 
386-40 
amperes and 2,000 volts at 250 revolutions 


1}native current dynamos give each 


per minute, The continuous current neces 





sary for the excitation of the electro-magnets 
The 
by means 


1} is furnished by Edison dynamos, elec 


tro-motive force is kept constant 
of a compensator; there is also a mercury 
-| governor, of the Blathy type. 

The successful working of the plant is 
largely due to Mr. 8. W. Lieb, the 


intendent, formerly of New York. 


c super 
r ee 
f It is evident from the patents issuing, that 
there is no decrease of interest in England in 


mechanical stokers. Why is there not greater 


Ss 





interest on the subject in this country ” 
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Railway Relief Associations. 


A correspondent of The Century, Mr. L. O. 
Goddard, in an letter” addressed to 
that magazine upon the subject of ‘‘ Railway 
Relief starts out by the as 
tounding that in 
his position and probability of promotion are 
what the railroad employe is now virtually 
guaranteed,” and then he goes on to say that, 


“open 


Associations,” 


statement ‘* Permanence 


‘Were he equally as well assured of assist- 
ance during sickness, disablement, or super- 
annuation, and for his family at his death, 
his condition as a wage-earner could not be 
improved.” And yet, somehow, we are con- 
tinually seeing evidence, either that railroad 
employes are not virtually guaranteed per- 
manent employment, or that—what will be 
conceded to be much the same thing—the 
guarantee, if there be any, fails in very many 
We feel 
bound to say that, as a result of some little 


instances to guarantee anything. 


observation and experience, we have been 
led to the-conclusion that railroad employes 
have about the same guarantee of permanent 
employment that other workmen possessing 
equal skill have, and about the same proba- 
bility of promotion, And that something 
more than relief associations is needed to 
place their condition beyond the possibility 
of improvement, we think is proven by the 
very argument presented for the necessity for 
the organization of such associations, man- 
aged by the companies for the benefit of their 
employes. It seems to us that railroad em 
ployes are very much the same by nature as 
other men, and that, until they are so situated 
that the returns for their labor afford them a 
vood living, and them 
their own affairs for the protection of them 
families in case of sickness, dis- 


enable to manage 
selves and 
ability or death, their condition cannot be 
said to be beyond the possibility of improve- 
ment. 

of the 
seem to have worked fairly well, while others 


Some railway relief associations 
have not worked at all well, and it may well 
be doubted if the ultimate effect of such as- 
sociations is ever beneficial, upon the whole, 
where the element of Coercion enters into the 
scheme, and men are compelled to join and 
pay a fixed amount upon condition of em- 
ployment, no matter what other arrangements 
of their own they may have, or whether or 
not their judgment approves of the associa 
tion. 

Railroad men, and, in fact, all men, prefer 
their own affairs in 
way, and they should be allowed to do so, so 


to manage their own 


long as they do not interfere with others’ 
rights to do the same thing. A former editor 
of The Century, the late Dr. J. G. Holland, 
once wrote : 

It seems to me, either that there is a great 
deal of human nature in a pig, or that there 
isa great deal of pig in human nature, I 
tind myself always sympathizing with a pig 
that wishes to go in an opposite direction 
to that in which its owner would drive it. 
It would be a sufticient reason for me to de- 
sire to go eastward, that a man was behind 
me with an oath in his mouth and a very 
heavy boot on his foot, endeavoring to drive 
me westward, Weare jealous of our free- 
lom. We naturally rise in opposition to a 
will that undertakes to command our move- 
ments, This is not the result of education at 
all; it is pure human nature. 


And it seems as though there is a continu- 
ous and fatal tendency to forget that pure 
human nature in railroad employes or other 
workmen is precisely the same as pure human 
nature in other people, and that it is the 
human nature Abraham 
clared ‘‘ you cannot repeal.” 


which Lincoln de 
Mr. Goddard gives high praise to the re 
lief association of the B. & O. road, and holds 
it up as an example for other roads to follow, 
but admits that ‘‘the compulsory feature 
looks to an outsider like a hardship, but the 
obligation is on him only who seeks employ- 
ment.”” Thus we that an obligation 
which is admitted to be a hardship, when ac- 


see 


cepted by the seeker for employment, puts 
his condition as a wage-worker beyond the 
possibility of improvement. Queer logic, 
that! And now the Legislature of Maryland, 


having annulled the charter of this associa- 
tion on account of this compulsory feature, 


the company proposes to run it without a 
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also proposes to retain the compulsory feature 
by the simple expedient of discharging those 
who refuse to join (notwithstanding Mr. 
Goddard’s guarantee of permanent employ- 
ment), and that there is likely to be a strike 
over the entire road in consequence. 

Re 


Give the Street Railways a Chance. 


Just what the objection is to permitting 
the street car companies in New York to 
substitute cable traction not 


for horses is 


clear. To be sure, there will be some tear- 
ing up of streets in making the change, but 
there is tearing up of streets for other pur- 
poses, and if there is to be any progress in 
the way of living and doing business, this 
cannot be avoided. Moving street cars by 
horses is antiquated and unmechanical, and 
the companies should be allowed to change 
to any other system, the features of which 
are unobjectionable. This may be cable 
traction, electricity, or steam direct. But 
whichever is best for any given locality must 
be determined mainly by experiment, and 
the roads should be free—within reasonable 
limits—to make the necessary experiments. 

There is in most large cities, but notably 
in New York, a disposition to hamper the 
railways; this is born, in many instances, of 
a purpose on the part of the companies to 
take too much; but it is no reason why, out 
of spite, so tospeak, they should be prevented 
from doing something that would directly 
benefit the citizens. Give the companies a 
chance to put something mechanical in the 
place of the horse; the public requires it quite 
as much as the roads, 

ape 


Important if True. 


If it is true that the five Central American 
States are to form such a union as is reported, 
it will have an important effect upon trade. 
So far, it appears they have entered into a 
compact insuring perpetual peace, provision 
having been made for submitting all differ- 
ences that may arise to arbitration, the nations 
that may act as arbitrators being named. 
Other work has been done in the direction of 
complete union, which it is believed will soon 
be accomplished, The agreement upon arbi- 
tration is astep in Civilization in advance of 
the more pretentious nations. The people of 
these States can now more fully devote them- 
selves to the useful arts, and having no oc- 
casion to arm against each other, will have 
but little Their commerce 
will increase, and their demand for the manu- 
facture of other countries will corresponding- 


use for armies. 


relations with 
these States on the part of the United States 
would be of mutual benefit. 


ly grow. Closer commercial 


Now that the courts have decided that 
the New York City government has a right 
insist that all electric Wires shall be 
removed from the poles and placed under 
ground, it will probably be found that 
there is nothing very serious in the way 
of putting them there. Two things have 
been in the way of doing this all along. 


to 


One was that the commission to provide for 
burying the wires was a political instead of 
an expert one, and the other that the large 
companies controlling the wires made up 
their minds that they could defy the city in 
the matter. While the companies are blama- 
ble in that they—some of them—determined 
to keep their wires where they were, the city 
is also to blame for not placing its part of 
the business in the hands of the most compe 
tent men to be found. The companies have 
justice on their side in the complaint that there 
has been very poor engineering talent dis- 
played in providing for the accommodation 
of the wires. It is safe to say that, had an 
individual undertaken the city’s part of the 
work, he would have paid a good deal better 
salaries and would have done the job at one- 
quarter the cost, Butthe man witha ‘ pull” 
would have been left in the cold. 


—_--+—___ 


There is burning need of a post-office stamp 
with which the average post oflice clerk can 





charter, and, according to the press reports, 


stamp an envelope legibly, 


Itis generally 








or 


“0, 


[ Apri. 1889 


impossible the way the stamping is now done, 
to determine from the envelope whether a 
letter comes from Alaska or California, and 
it would sometimes be—for example when 
the writer fails to give any evidence of his 
location—a matter of considerable import 
ance to be able to decipher the daub that is 
applied at The man who 
will invent a stamp that will do its work so 
that it shall be legible will ‘‘ fill a long felt 
If it should be found that the fault 
is in the clerk, then the inventor should turn 
his attention towards inventing an automaton 


the post-oflice. 
want.” 


to do the stamping. There is a good opening 


or the other. 
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i UE ANSWERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address, 
If so requested, neither name, correct initials nor loca 
tion will be published. 


for business in one 











(178) B. B. L., Bristol, Conn., asks: What 
has been the heaviest blow struck by the largest 
hammer made? Also, what is the length and diam 
eter of the largest boiler made? A.—We do not 
keep arecord of the size of machinery, and there- 
fore cannot answer your questions. 

(179) W. N., Laconia, N. H., asks : Which 
will weigh the most, one cubic inch of small shot or 
one cubic inch of large shot? Both kinds are sup 
posed to be closely packed. A.—A cubic inch of the 


small shot will weigh the most, provided both 
kinds of shot have the same density. 

(180) C. S., Petrolia, Ont., asks: A 10 
inch flue, 14 feet long, is placed under a 16-foot 


boiler, one-half of this flue is exposed to the fire (an 
oil burner), the purpose of this flue is to heat the 
feed water which flows through it. Will there be 
any saving of fuel with this arrangement? A.—In 
some cases it may be conducive to an economy of 
fuel, as it will increase the heating surface. If there 
is no other way of heating the feed water this ar 
rangement will also add to the life of the boiler, as 
cold water is liable to injure it. 

(181) A. K., San Francisco, Cal., writes ; 
We have an upright automatic steam engine, which 
we wish to balance. [ wish to place the counter 
balance directly on the crank, but another party 
claims that it is just as well to place it on the fly 
wheel. I claim that this is not the place for it. 
Please give your opinion. A.—Do not, under any 
circumstances, place the counterbalance on the fly- 
wheel, as it will throw the fly out of balance, and 
will have a tendency to burst it, and may be the 
cause of some fatal accident. It will also unneces 
sarily increase the strain on the crank shaft and its 
bearings, and may result in permanent injury to the 
engine. The proper place for the counterbalance is 
in the crank disk. 

(182) P. L., Worcester, Mass., writes ; 
pose that in a four-whecled wagon (wheels 3 feet 
diameter) there is placed a weight of 100 pounds di- 
rectly over the center of each axle, willit require 
more power to move this wagon than when the 
same weights are placed in the center of wagon? 
A,—No; the same amount of power will be required 
ineach case to move the wagon. 2. Suppose that 
both weights are placed directly over the center of 
one axle, will it require more power to move the 
wagon; and if so, why’ A.—In all these cases it 
will require the same amount of power to move 
the wagon. 


Sup- 


If the weights are excessive, so that 
the wheel, with all the weights concentrated over 
one axle, will sink into the ground double the 
distance they will do with the welghts distributed 
over the axles, then it will require more power in 
the last case to move the wagon. 

(188) R. F., Jersey City, N. J., asks: 1. 
Can you give me a rule for calculating the strength 
of ropes (safe working load and proof strain)? 4.- 
For ropes up to six inches in circumference: Square 
the circumference and multiply by 800; the result 
will be weight required to break the rope. The 
proportion of the weight which can be safely put 
upon it for a working load will depend upon cir- 
cumstances, and may be from one-twentieth to one- 
tenth. You will find the subject more fully treated 
in the engineers’ pocket books—Haswell, Nystrom, 
Trautwine and Molesworth. <A full treatment re 
quires the use of tables which we have not room 
for here. Ropes are usually designated in making 
calculation for strength by their circumference. 2 
What power is gained by pulley blocks? A.—The 
oretically, the force gained is equal to the power ap 
plied, multiplied by the number of times the rope 
passes from one block to the other. You will find 
this explained in the answer to Question 529, issue 
of Dec. 8, 1888. 3. What is the greatest weight that 
rope and pulley-blocks are generally used for, and 
the largest diameter of pulley? A.—We cannot say, 
but you can ascertain by inquiring of dealers in 
your city 


(184) C. C. G., Orange, Mass., asks: What 





is the object of so many melters in charging 
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their cupola from one to two hours before putting 
on the blast? According to some authorities the 
time varies from 5 minutes to 2 hours 45 minutes be 
tween charging and putting on the blast. In answer 
to my inquiries of different persons, one man said 
the object was to rest; another said the iron would 
be softer. Is there any advantage gained by charg 


ing an hour before putting on the blast? A.—We 
referred this question to Mr. L. C. Jewett, who re 
plies as follows: In our judgment, there is no 


benefit derived from toasting or roasting the iron, 
as it would not get in say two or three 
not enough to anneal it, and not enough to 
affect the resultant cast. The proper time to put on 
the stock to bed in a cupola is when the fire is well 
burned through. Now the time to have the bed 
burned through is as near as possible to the time it 
will necessarily take to charge up furnace and then 
put on the wind. Asa matter of fact, this point is 
quite variable, depending on the weather, condi 
tions of the atmosphere and kindling wood, quality 
of the coal, quick or slow igniting, ete. There 
melters who, **to be sure to be there,’ as the saying 
is, start the fire as they can get it ready 
and charge right on, in order, as your correspond 
ent says, to havea rest. The 
time the lighting of the fire that charging can be 
just completed when it is time to put on the blast. 


(185) A. K. W., Peekskill, N. Y., writes : 
Will you please inform me how much power it 
takes to run a train of wheels arranged like sketch. 
I wish to have the pinion marked 3 run about the 
same number of revolutions as the knives in a wood 
planer, which I think is about 4,000 per minute. The 
three intended to be 10 inches di 
ameter, pinions 24% inches diameter ; what number 
of teeth will be right for Will it 
quire more than one man’s power to run it, and on 
which shaft would a fly-wheel be of service? A. 
You do not state the resistance which the last pinion, 
marked 3, has to overcome. The number of teeth 
will depend upon their required strength, and this 
again will depend upon the resistance to be over 
come, or the amount of work to be performed. The 
fly-wheel should always be as near as possible to the 
application of the power. 2. [ also wish to know 


very hot 
hours, 


are 
as soon 


best practice is to so 


large gears are 


such gears ? re 


how many feet per minute steel, cast-iron, and 
brass should run for turning and boring? —The 


speed of cutting tools is limited by the heat pro 


duced by their action, and this heat must never be 
so great as to affect the temper of the steel. Hence 


it 
White 


the harder the material of the work. 
cast-iron is usually cut at a speed of about 5 
feet a minute; and grey cast-iron, 10 to 20 
feet; wrought-iron, 18 to 25 feet; brass, 50 to 100 
feet; and wood from 3,000 to 10,000 feet a minute. 
These speeds have been taken from Spon's Diction 
ary of Engineering, and will serve, in a general way, 
calculation ; but for certain kinds of 
work and quality of material they may have to be 
modified. A knowledge of the proper speeds for all 
kinds of work can only be gained by experience. 
For boring, the speeds should be reduced about 30 
per cent, 


(186) W. E. A., Philadelphia, 
us asketch of two horizontal 
line lengthwise. The ends of these boilers are con 
horizontal pipe, and from the 
center of this pipe a vertical pipe leads the steam 
into another horizontal pipe. One end of this pipe 
leads the steam into one dye-house, A, and the 
the steam into 
to these 


is less, 


steel 


as a basis for 


Pa, 
standing in 


sends 
boilers, 


nected by a steam 


Oop 
posite end of the same pipe leads 
another dye-house, B. In regard 
and pipe connections he writes : 


boilers 
These boilers have 
to supply steam for dyeing and finishing cloth, ete 
trouble in keeping anything 
near a steady pressure in the boilers. If, for in 
stance, steam is drawn for the purpose of boiling 
material in the kettles, the steam in the boilers runs 
down from 70 to 30 pounds, in spite of all I can do, 
and when it 30 pounds we can hold it. 
Again, when they are drawing steam in both dye 
houses at onee, and take as much steam as they can 
get, the dye A will rob dye-house 


I have considerable 


reaches 


possibly house 


Btoa great extent. Now the questions I wish to 
ask are these: 1. Will the pressure in the dye 


houses be equalized by putting a reducing valve at 
each end of the main steam pipe, and also increas 
ing the diameter of the steam pipe in dye B 
from 4to5 inches? 4.—Putting a reducing valve at 
each end of the main pipe will help to equalize the 
steam pressure in the dye-houses; but whether an 
increase of the diameter of the steam pipe in dye 
house B will do any good will depend on the sum 
of the areas of the openings from which steam is 
drawn. 2. Would there be any economy in the idea, 
if it is practical? A.—Economy will be 
so long as the new arrangement will 


house 


promoted 
prevent a 


waste of steam in the dye-houses. 3. Would it 
make much difference in the time of boiling the 


kettles? .4.—With your boiler capacity it 
will probably not make any difference. 4. Why 
it that I can hold the when it reaches 30 
pounds’ A.—Because the boiler capacity 1s insuffi 
cient for furnishing steam at a greater pressure 
(187) H. H., Indianapolis, Ind., writes: 
Myself and partner propose to build a steam carriage 
to run on ordinary roads. It istohave two driving 
wheels 24% feet diameter, and one leading wheel ; 
one cylinder, 24 inches diameter, stroke 3 inches. 
Boiler 18 inches long, eight inches diameter, 


present 
is 


pressure 


of gas pipe, capped on both ends; it is to have 32 
flues, 4& inch diameter, besides the fire-box, which 
extends to the water line, or to a little below it 


We intend to use gasoline for fuel. 
to know is, do you think the engine 
to run the carriage at 
an hour? total weight will probably not exceed 400 
pounds? A.—Yes, provided the 


What we want 
is large enough 
an average rate of eight miles 


roads are nearly 
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level, and not too rough. 2 Is the boiler, as per 
enclosed sketch, large enough to keep up a pressure 
of 50 pounds per square inch? A.—No; in fact, the 
boiler will be of ; the flues are too small 
in diameter ; they should not be less than 1 inch di 
ameter—146 inch will better; and otherwise the 
construction of the boiler is very bad ; it will not 
make steam sufficient for any practical purposes. 
3. My partner thinks that there is no need of an 


no service 


be 


opening for the escape of smoke that may arise 
from the gasoline ; I think there should be. What 


is your opinion? -If we understand correctly, 
your partner means to say that there is no need of a 
chimney. It must be self-evident that, without a 
chimney, or some opening for the escape of the 
products of combustion, a proper of air 
necessary for cannot maintained ; 
you will need a chimney or some kind of opening in 
the top of boiler for the escape of the 
combustion and to give the necessary draft. 4. Do 
you know of a better method of connecting the 
engine to the axle, as shown by the sketch of the 
train of gearing’ A.- We have not sufficient data 
to judge correctly ; we do not see anything wrong 
in your method of gearing. 

(188) J. H., Cincinnati, Ohio, writes: | 
work at gas-holder making, and as most of us are 
poor hands in geometry, many of us get stuck in 
the following problem, of which I have sent you a 


supply 


combustion be 


products of 


sketch. The length of the are 4 C@ Band its ra 
16 ft. | 
| 
re | R 
bD B 


| / 





VE 


dius are given. [tis required to find the length of the 
chord AB, and the height C 2, of the are 
of thumb will not reach it, 


Our rule 
and | have never seen it 


explained in the American MAcHiNisT. .14—.The 
first step will be to find the number of degrees in 
the angle A # B, that is, the angle formed by the 


radii drawn through the extremities A B of the are 
The circumference of a circle, described with a ra 


dius of 18 feet, is equal to 2% 18 & 3.1416 — 113.094 


feet. This circumference represents 360 degrees, 

and, therefore, the number of degrees in an angle 

subtended by an are 16 feet long, are found by 

multiplying 360 degrees by the length of the are, 

and dividing the product by the circumference ; 

hence we have mae - 50.03 degrees. For the 
113.00 ” : 


sake of simplicity, say 51°. The line C 2 bisects this 


: x 51 
C will contain = 25 


angle; hence the angle 4 # 


pe and 30 minutes. Looking for the sine of an 


angle 25°, 30’ ina table of. Natural Sines and Tan 
phe to a radius 1 (a table of this kind can be 
found in any good engineer's pocket book), we 


find the sine to be equal to 4805111. Multiplying 


this sine by the radius, we obtain the length of 4 D; 
that is, one-half the chord. Thus .4805111 18 


T7491}. say 74 feet; and the length of the chord 
1 Bwill be 734 «2 — 15% feet. To find the height 
( PDwe subtract the length of ) # from the radius, 
The length of D # is found by subtracting the 
square of A ) from the square of the radius, and ex 
tracting the square root from the remainder ; 


a/ (18 Af 

16.24 feet will be 
1.76 foot. 

(189) J. W. Granger, Tex., writes: I 
know that 15 square feet of heating surface is gen 
erally allowed for power; but IT am not 
quite certain of the surface which should be classed 
with the heating surface. For instance, do you 
count the bottom surface of a horizontal tubular 
boiler along which the fire passes, the end where it 
returns, as well flue Or do you 
count the flues alone’ A.—All the surfaces which 
you have mentioned belong to the 
In general, it may be that all surfaces which 
heat to the water and steam are classed 
with the heating surface. In rating the power 
of return tubular and flue boilers, the general prac 
tice is to count as heating surface 3g of the shell, 
the outer surface of the tubes, and the area of the 
back head minus the surface cut out for the flues 
It should also be understood that 15 square feet of 
heating surface 
required, 


thus, 


DC 


18) - 7D) 60.06 


Therefore, 18 16.24 


B 


one-horse 


as the surface ¥ 
heating surface. 
said 
transmit 


horse 


for one horse-power is not always 
kind of engine 
which the boiler supplies with steam ; consequently 
many steam engine builders will allow only 12 
square feet of heating surface per horse-power ; 
others, 10 square feet ; and sometimes even as low 
When 
boiler has to supply 


as this depends on the 


as 7 square feet per horse-power is allowed 
the class of engine which the 


with steam is not Known, the safest practice is to 
allow 15 square feet of heating surface per horse- 


power. 2. How many square inches of heating sur- 
there foot of a flue, 
eter? 4.—Multiply the circumference in inches of 
the flue by 12, thus: The circumference of the flue 
is 9.42 inches, and 9.42 * 12 = 113.04 square inches, 


face are in one 3 inches diam 





which is the heating surface in one foot of a 3-inch 


M ACHIINIS” 


flue. 
15 inches stroke. [I want to know 
the power of it and other engines 
ment. 4A.—You cannot compute 
of an engine without Knowing th 
and number 
the horse-power of. an engine has 


of revolutions. 


swer to Question 305, in our issue ¢ 


3. My engine cylinder is 8 inc 


The 


hy 


hes diameter and 
how to calculate 
by their measure 
the 
e steam 
rule for finding 
been given in an 
of June 23, 1888 


horse-power 


pressure 
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W. M. Towers will build a steam = ginnery at 
Rome, Ga. 
The Farmers’ Alliance propose to build a cotton 


mill at Bennettsville, S.C 


McLemore & Bro. will build a flour mill and ele 
vator at Columbia, Tenn 
The Whitin Machine Works, Whitinsville, Mass., 


ire to enlarge their works 


The contract has been let for rebuilding the Read 
ing Silk Mill, Pa 
The Furniture ¢ 
and chair factory at Lenoir, 
It is expected that the Atlantic & Danville 
road will build shops at Danville, Va. 


Reading, 


will build) a furniture 


be & 


Lenoir ‘o 


Rail 


Che Stark cotton mill corporation, Manchester, 


1., has commenced building a mill 165x420 feet. 
The Standard Machine Company, Mystic, 
will put up new brick shops to replace its wooden 


N 


Conn., 


Ones 

Rh. B. Baer is interested in a company that expects 
to build a foundry and at 
Houston, Texas 


large machine shop 
rebuilt) their shops and 
their work 


Brunner & Duncan have 
foundry at Alton, Hl... 
of building mining cars. 

The North Alabama Lumber & Wood-Working Co 
will build a saw mill and probably a wood-working 
factory at Fort Payne, Ala. 

The Manufacturing Co. 
organized, kinds of 


and will continue 


Gibson-Hilliard has been 
to manufacture all 
turned goods at Florence, Ala. 


A Boston has purchased 30,000 acres of 


wor xdign 


syndicate 


timber and ore lands, and intend building a large 
wood- working factory at Gadsden, Ala. 


ag: 
build a two-story 
factory, 


i 
to 


Richardson & Sons, of Lancaster, N 
addition, COx35 feet, 
and put in steam power 


, are 
to their 
furniture 


Charles Richardson & Sons, proprietors of Edge 


Hill Tron Furnace at Edge Hill, Pa., contemplate 
moving a part of their plant to some point in the 
South 

The Center Furnace Company, Bellefonte, Pa., 


has increased its capital stock to $150,000, and it is 


understood will add a rolling mill to its present 
furnace plant 
Ground was broken this week for the works of 


the Union Drawn Steel Company, at Beaver Falls, 
Pa. The capital stoek is $1,000,000, much of which 
is held by Pittsburgh parties, 

The Crescent) Manufacturing Company, Cleve 


land, Ohio, send us acatalogue of their specialties 


The company make flue Cleaners and scrapers, tube 


cutters and expanders, grease cups, belt clamps 


and fasteners, hack saws, ete. 


The Standard Oi] Company have commenced work 


on their new boiler works, which are located at 
Lima, Ohio. The boiler shop will be utilized) in 
manufacturing new boilers, making plates for iron 


tanks and repairing old boilers, 

The 
the 
issuance 


Huntsville 
increasing of 
of 
and their works. A holder with ca 
pacity for 70,000 feet of gas will be built 


(Ala.) Gas Light Co. will consider 
the capital stock $35,000 and the 
bonds to the 

improve 


amount of $50,000 to en 


large 


The furnaces of the Reading (Pa.) Iron Company 
are still in operation, working up the materials on 
hand, and it is likely that several other departments 
of the works will at once placed in operation if 
the creditors arrive at an understanding 

Fay & Scott, of Dexter, Me., write that they are 
driven with orders in their line (machine tools), and 
that, among other special tools, they are at present 
building a 66-inch lathe 
patterns, 


be 


wood 
which will weigh 


gap turning 


about 2! 


for 
6 tons, 

There is water-works agitation 
Ala ; 
Ky.; 


Ala 


at Anniston, 
Ala.: Elberton, 
Winchester, Ky.; Avoca, N. Y.: 
Cleburne, Texas; Steelton, Pa Saginaw, Mich. ; 
Seattle, W. 'T.; Shelbyville, Tenn.; Denver, Col; 
South Framingham, Mass.; Marcelina, Mo.; South 


Birmingham, Fort Payne, 


Georgetown, 


ampton, L. I. 

The Chattanooga Chattanooga, 
Tenn., just improvements and addi 
tions to their building at a cost of $5,000. The oper 
ating 


Plow 
finished 


Company, 
have 
force of laborers has been increased to 150, 
and the capacity of the works increased 50 per cent, 
contemplated will 
The present capacity of 
200,000 plow points, 


Improvements are 
200 
works is 20,000 plows 


which give 
the 


2.000 cane 


employment to 


mills and 1,000 evaporators per annum 


of 
preliminary 


At the last meeting 
of Trade, 
building 


the Beverly (Mass.) Board 
action towards forming a 
taken. It is proposed to 
form an association of $50,000 capital for the pur 
of buildings, to rent 
ata low rate of interest, and thoroughly equipped 
with all facilities, to be placed at 
from $25 to $50 each. The plan isto construct four 


association was 
pose 


erecting manufacturing 


modern shares 


such buildings on Rantoul street. Thomas D 
Lovett gave the scheme a start by offering to take 
stock to the extent of $8,000, others also offer to 
subscribe liberally. The following committee was 


appointed to consider the matter and report at an 
adjourned meeting next Monday : George 
Robert G. Bennett, 8. W. Winslow, 
ham Swan, Samuel Cole, 


C, Stickney, 


P. Brown: 
H. Kil 


Stone 


Charles 
Samuel Il 
Commercial Bulletin, 


cGreorge 


Creorge 
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DRADLEY’S UPRIGHT 


CUSHION ELX 


Machinists’ Supplies and Iron. 





New York, April 20, 1889. 











Iron—American Pig.—Though quotations are not Oo 
lower. there are indications that actual sales are + 
at lower prices. We quote No, 1 X Foundry, $17 to a 
$18; No. 2 X Foundry, $16 to $17; and Grey Forge, = H A M M fb £ 
$15 to $15.50. pos 
Scotch Pig.—We quote Coltness, $21.50 to $21.75; ord ., Combinesthebestele- 
Gartsherrie, $20; Summerlee, $21 to $21.50; Eglin mets essential in a 
ton, $19 to $19.25; Dalmellington, $19.75 to $20; oo mamma 
Iwde Qn: «= anvlo: S20. 50 a 10re ZOO points, 
Clyde, $20.50; and Langloan. $20.50. does more and bet- 
: ter work and costs 
at less for repairs 
* WAN TED* i 
“i ‘ Hammer iu the 


world. 


HEATING 
FORGES. 


half a century, we 
h recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements, For hard 
coal or coke. Indis. 
pensablein all shopst. 
keep Bradley’s Cushioned Ham- 
mers and mén fully employed 
and reduces cost of production. 


Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


** Situation and Help” 


BRADLEY’ Ss 


ESTABLISHED 


1832 





Wanted — See bottom of third column, page 11. 

Al draftsman. Who wants himy Address A., 
care AMERICAN MACHINIST. 

Wanted— Position by a first-class mech’l drafts 
man; 16 years’ experience. Box 91, AM. MACHINIST. WU 

Mechanical engineer wishes opportunity to travel 
for manufacturer, Salesman, AMERICAN MACHINIST 

Wanted—A first-class lathe hand with $1,000. A 
good salary will be paid to a first-class man. Ad- 
dress Box 90, AMERICAN MACHINIST. 

A young mech. engineer, good draftsman and cal 








Pat. Aug. 30, 1887. 


BRADLEY&CO. | 
SYRACUSE, N. Y. 


culator, is open for engagement Steam eng’g pre- , 
ferred. First-class refs. Address ‘* 185... Am. Macu 98 Sudbury St., Boston, Mass. 


63 Murray St., New York, 


Sot!0 FMERY gS SFokes 
Triple Coated KN pe 


WHOLESALE TE. CO SHare, 


Wanted—Pattern maker; one who thoroughly un- 
derstands the making of patterns for iron pipe, fit 
tings, valves, cocks, etc. The Kelly & Jones Com 
pany, Greensburg, Pa. 

Wanted—A first-class 
superintend a foundry. 
salary will be paid to a first-class man. 
Box 78, AMERICAN MACHINIST. 

Wanted—Two machinists and tool makers, used 
to metal working, dies, automatic machinery and 
general mill work. Steady job for the right men. 
C. & M., 234 W. 29th st., N. Y 

Wanted —A draftsman set designer to take charge 
of adrawing room for shop employing 50 hands 





moulder, competent to 
Must have $5,000; a good 
Address 


THE TANIT 
Seine gO. 














State salary desired, age and experience. Address J A FAY & C CINCINNATI, 
6 A. Mfg. Co.,” care Letter Carrier 44, Cincinnati, O. . s a OHIO, U.S.A. 

Wanted—Superintendent to take charge of a BUILDERS OF IMPROVED 
wood-working machinery manufactory; must be 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding Tevoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and C we ular Saws, Re- 
sawing "Machines, Spoke and Whee’ 
Machinery, Shafting, Pulleys, etc 
. All of the highest standard of excel 


lence. 
W &H. DOANE, Pres, D. L. LYON, Sec'y. 


versed in designing, pattern making, and understand 
the handling of men. Address Indiana Machine 
Works, Fort Wayne, Ind. 

Wanted —Situation as foreman or supt. of boiler 
shop by man of experience on marine portable and 
stationary boilers; can estimate correctly and make 
own drawings if necessary. 34 years ofage. First- 
class references. Boiler Maker, AM. MACHINIST. 

A young man with seven years’ experience in the 
designing and construction of presses and tools for 
sheet metal working, now occupying a position of 
designer, desires a change in order to extend his 
knowledge. ‘“P. D. QQ...’ AMERICAN MACHINIST. 













4 MISCELLANEUUS WANTS & 
Advertisements will be inserted under this head at 
35 cents per line, ¢ ach insertion, 





—_AUTOMATIC— 
Crescent Boile ‘r Tube E xpander ; second to none ; len STRAIGHTENER AND CUTTER. 
price in reach of all. Crescent Mfg. Co., Cleveland, O. 

The Crescent Link Belt Coupling ; something new; 
sample free. Crescent Mfg. Co., Cleveland, O. 

Steel Name Stamps, Copper Burning Brands, ete. 
W. G. Sackmann, 1099 First av., Cleveland, Ohio. 

Light and fine machinery to order; Foot ee: 
Catalogue for stamp. E. 0. Chase, Ne wark, 

August C. Christensen, 24 State st., N. Y., ¢ oa! 
ing Engineer. Designs of all kinds of Machinery. 
_ Turned and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Machine shop and foundry for sale. A splendid 
opening. One thousand dollar job tostart on. Ad 
dress 615, AMERICAN MACHINIST. 

Parties wishing to exchange their old gear cutters 
for full automatic machines, address, giving descrip 
tion, ** Trade,” AMERICAN MACHINIST. 


Manufactured by the 


Collins-Gibbons Mfg. Co., 
20 SOUTH 2nd ST.. 


ST. LOUIS, MO, 


Wire straightened and cut to order 





For sale, cheap, 32-inch Prentice Bros. Back 
Geared Power Feed Drill Press, new. Price, $250. 
Address Standard M’f’g Co., Moore’s Hill, Ind. 





Engineers wanted to send their addresses and re 
ceive free a 25 cent book, * Hints and Suggestions sg 
Steam Users.”? Thos. Ordish, 17238. 7th st., Phila., 

Wanted—To buy second-hand lathes, planers joe 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
ata cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Boilers—The proprietors of a large engine works 
in Alabama desire to connect a large boiler works 
with their plant, and are desirous of finding a suit 
able party with necessary machinery and capital to 
operate such a plant. Box 80, AM. MACHINIST 

For Sale—Mfg. and jobbing machine business, es 
tablished over 5 years. All modern tools in best 
of shape; easily work six hands; will bear investigat 
ing; $300 worth of work now re ady if taken at once. 
satisfactory reason for selling. Price, $3,000. H’ 
P. Norton, Brockton, Mass. 


A 
LATHE || 
Litcoal & 


Saws, Lathes of all our 







MADE. 


“T1IH $.2900W 


in dW QUTONTLS 


THE BEST RESAW ATTACHMENT 


arin 
iH fui iyi 








“Star” 
Foot Lathe 
Swings 
9x25 in. 


Screw Cut- 
ting Auto- 
matic Cross 
Feed, etc. 


For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manufacturer, 
Mortisers Machinery. 


Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y, S. W. GOODYEAR, Waterbury, Ct. 
GEO. F. BLAKE MANF’G CO. 


Bveese E VERY VARIETY 
OF OF 











Scroll Saws, 
Circular 





























95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. BOSTON. 


ENGINES A SPECIALTY 





WATER WORKS PUMPING 








THE DEANE STEAM PUMP CO, 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 








—&ENDP FOR CATALOGUE, 





TOOL AND 


finest and most uniform quality. Spring 
Sheet Steel. Self-Hardened Steel. 


MILLER, 


“HICAGO, ILLS. 


Of the 


DIE STEEL 


and Machinery Steel. Drill Rods and Fine Wire. 
Coiled Springs and Steel Forgings. 


METCALF & PARKIN, 
PITTSBURGH, PA. 


NEW YORK, N. Y. 








Just introduced. 
improvements 
plete catalegue of foot and power lathes and tools 
mailed on application. 


167 W. 2nd Street, Cincinnati, Ohio. 


SEBASTIAN, MAY & C€0.’S 


—_NEw— 


18-in. Engine Lathe. 


All the latest 
Com 


New design. 
Write for cuts and prices. 





STEPHENS PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


S:aticnary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABIL- 


ITY, FIRM HOLD AND QUICK WORK. 

Has improved Taper, 

Made in 2, 234, 344, 4%, 
jaw. 


Sold by the Trade. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


Pipe and other attachments. 
54, and 6% inch width of 


Send for Circular. 








THE M.T. DAVIDSON 
maroracrenso == Paving ON 





IMPROVED STEAM PUMP. 
Siem Pump Company. 





wane”? BEST PUMP “{risristt> 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, 


BOSTON, MASS. 





‘Bridgend Machine Teal Works, 


E. P. BULLARD, Prop. 


BRIDGEPORT, CONN. 








37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c. 


HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


S10 Walnut St., Philadelphia. 


t?-Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 80 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


Dodge Independence 


Wood Split Pulleys, 


Lighter than Iron. 
Greater traction than Lron, 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


COOKE & CO., Sales Agents, 


New York. 








22 Cortlandt St., 


Shafting, Hangers, Engines, Boilers, Etc. 


Write for prices, mentioning this paper. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R.I. * 











Mil GENUINE 
INGOTS & MANUFACTURES 


OUR 
REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 


OF THE U.S. PATENTS. 











BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 


MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE & RAILWAY SHOPS. 




















OR 
20, 


AMER ICAN 


NIGHOLSON FILE C0. Providence, RI. 


Manufacturers of FILES and RASPS. 
In Quantity, greater than | 
In Quality, superiorto  ; any other Maker. 
In Variety, far ahead of 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 


APRIL 1889] 














-E 


> 


eS GLE OR DOUBLE CONNECTION. 

E — LIST. 

s Nel ee 3 
Price. $10.00 $12.00 a Si 
( Capacity . $ pt. + pl. | 








” NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 
Formerly HUSSEY, HOWE & CO., Limited. 


HOWE, BROWN & CO., Limited, romw-sesor «co. 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, !7! La Salle St. 








ESTABLISHED i859. 








Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 


ETC. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


FINE TAPS, DIES, REAMERS, 











LICHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Powe. Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


‘Tron Foundry of T. Shriver & Co., 


333 E. 56th St., ¢ N. Y. City. 





NEARLY READY. 
A Treatise on Masonry Construction, 


Containing Materials and Method of Testing Stre ngth, Ete.; 
COMBINATIONS OF MATERIALS—Composition, Ete.; FoUNDA 
TIONS— Testing the Bearing Power of Soils, Etc. "Masonry 
STRUCTURE—St niga against Sliding, Ove rturning. Crush 
ing, etc., etec., ete Complete in one volume of about 500 
yagres, With 12. b Mustrs wens and eigbt or ten folding plates. 
sy Ira O. Baker cloth. 

JOHN W IL EY = SONS, New York 

PUBLISHERS OF SCLENTIFIC AND INDUSTRIAL WORKS, 
*.* Catalogues Supplied gratis and free by Mail] to order 


Rect’s Forse Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 














Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


PATENTS. 


During April and May my fees due only on allow. 


ance if desired. jrite 
WM. H. BABCOCK, 


513 Seventh St., Washington, D. C., P. O. Box 220. 
Formerly Examiner in Patent Office. 
THIRTEEN YEARS’ PRACTICE, 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 








SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 
Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


SS, TOWNSEND, Gen, Act.) 89 Cortlandt St, 
COOKE & C0, Selling Aut, NEW YorK. 


In Writing, Please Mention This Paper. 


PATENT BUREA 


inventions at reasonable rates. 
» oy r information yey to 
- McCARTHY J. B. SABINE, 
Manage r. ‘Attorney: -at-Law, 
BROADWAY, N. Y. 


BEAUDRY'S 


DUPLEX 


Power Press 


COMBINING 


Paes. SHEARS 
AND PUNCH. 


BEAUDRY. & CO. 


Formerly of Beau- 
dry’s Upright Power 
Hammer,) 

Sole Manufacturers. 
Also manufacturers of 
HARD COAL HEAT- 
ING FORGES. 


Room 4, MASON B’DG, 
70 KILBY ST., “ 











United States and foreign 
letters patent obtained for 
Claims carefully considered. 


ist 








LS.c NAAT = P 
D. CRINDING MACHIN™. 
1% in. Steel Arbor. Takes Emery or Corundum 
Wheels to 20” diameter. Of this style we have six 
sizes, to suit different classes of work, from %"' to 














Boston, Mass, ! 234 * Arbor. 


MACHINIS T 


di 





R EDUCED PRICES 






Cc. Ww. 


"No. INCH PRICE No. INCH. PRICE, | 
1 34 $ (35 8 $1.10 
2 hy 45 Small Set of8—5. 50 
3 34. 50 9 2k - 1.40 
4 1 60 10 3 - 1 50 
) 14 75 = 3M. . 1.70 
} Iho RD 1.90 
7 134 --- 1.00 Fuil Set of 1312.00 


LrC COUNT, 


SOUTH NORWALK, CONN. 











Send for New 


HALL STEAM 
91 Liberty St., 





Boiler and 
Pump Combined 





‘atalogue. 


PUMP C6., 


New York. —— 








pTHE BUFFALO STEAM PUMP CO. 


For Sale 

at 
BUFFALO, NV. Factory 
E.G. FELTHOU SEN, PRES'T. Prices 

Bt VOLKER, VICE PRES'T by 














A. Aller, Ne 
Henry L. Snell, Philadelphia; Thos. J. Bel 
Kendall & Co. 
Goulds & Austin, Chicago ; 
Denver, Col. 
Manistee, 
Adolph Leitelt, Grand Rapids; E. 
Rundle, 
San Francisco; Flynn & Emrich, Baltimore; Forbes, Liddell & Co. 
Montgomery, Ala ; Bailey & Lebby, C harleston, S.C 


Ww! Sial—ta! MAN, SEecy, 
ew York; Walworth Construction and Supply Co., Boston, 
1 & Co., Cine’ innati; Shaw, 

Toledo ; The George W orthington Co., Cleveland; 
Kennedy & Pierce Mac hine ry Co., 
Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
Jas, Jenks, Detroit; Wickes Bros., Fast Saginaw ; 
F. Oshorne & Co., St. Paul, Minn.; 
Joshua Hendy Me achine W. orks, 





Mich.: 
Snence & Co., M Iwaukee: 


; Pond Engineer. 
St. Louis and Kansas City; O. B. ( joodwin, Norfolk, Va.; 


Columbia Supply Co., Columbus, O.; ©. 8. Leeds & Co., Minneapolis; 
D. Col ieman, New Orleans. 








GUILD & GARRISON 


Sunes: “ Steam Pumps, Vacuum Pumps, Vacuum Apparatus, Filter-press Pumps, 
Alr Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 


“Kent Ave. and 
South roth St., 
3 Brooklyn, N. Y. 





{ 


| 








RILLING MACHINES are our specialty. We 
epe nd on quality of workmanship, superior 
esign, handy adjustment, and filling the 


equirements, for LIGHT, QUICK DRILLING, to 

ecommeud our tools. Enterprising (?) tool builders, 

ecognizing merit, copied our designs, or by 

ngeniously worded announcements attempted 
' ndirectly to appropriate our trade-mark, 


“SENSITIVE.” 


ately we add a patented improvement to our 
ine of one, two, three and four spindle drills and 
eave the making of the old drills to competitors. 
arge driving pulleys, variable speeds, and a 
ong endless belt, with tightener, to drive all 
pindles, are the features peculiar to this new 
S tyle of drill. Buy the best. from THE DWIGHT 
LATE MACHINE CO., Hartford. Ct Catalogue free. 


ARLES “MURRAY= 


YW ENGRAVER on WOOD \@ 


Py. ANN’ ST. #% NEW YORK: 
SEND FOR CATALOGUE. 


BSTER MACHINE SCREW CO. 


AAAAAAAA AMAAAAAA 
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Manufacturers of Set, C: ap & 
Machine Screws, Studs, etc. 


a b "} Ty Ty TTT |’ ryry T Tr mT TTP TTT] [7 7 








i SYRACUSE,NY 3 = 
frbttititititipititi titel 
MACHINIST S$ SCALES, 


PATENT END GRADUATION, 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, 





dull 





N. Y, 


Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES, 





OFFICE AND WORK#, 
1 MAIN STREET, 


Fitchburg, Mass. 


13 to 2 


Send for Catalogue (E.) 
ROPER’S 


PRACTICAL 


Handy-Books for Engineers and Firemen, 


By STEPHEN ROPER, Engineer. 
jus Tr PUBLISHED. 
Second Revised Edition 


OF 
The Hand-Book of Modern Steam Fire-Enwines. 
The only book of the kind ever published in this country. 
It contains deac riptic ns and illustrations of all the best 
type aol Steam Fire Engines, and Fire-Pumps, Injectors, Pul 
someters, pneplpatore Hydraulic Rams, ete. ; and tre: ats mo 





extensively ou Byars Aulies tian any other book in the mar 
cet, Price, 3.5 5 
These books e it ace all bre ine hes of Steam-Engineering 
Stationary, Locomotive, Fire and Marine, Any Engineer 
who wishes to be well informed in all the duties of his calling 


should provide himself with a full set. They are the only 
books of the kind ever published in this country, and they 
are so plain that any Engineer or Fireman that can read can 
easily understand them. 

For sale by all Booksellers, or sent to any part of the United 
States or Canada on receipt of list price. 


By EDWARD MEEKS, Publisher, 
No. 1012 WALNUT ST., PHILADELPHIA, PA. 


Send for Descriptive Catalogue, mailed free, 





JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 
ing Drawings Made. 


WRITE FOR ESTIMATES. 





We never sleep. 





BEST PLANE IN THE WORLD. 
The Gage Tool Co.’s Self-Setting Plane. 


New Madrid, Mo., Aug. 27, ’88. 
Gage Tool Co., Vineland, N. J. 

The shenee ees ceived O. K. Have tried them thoroughly 
on hard yellow pine and on cypress knots, which I think are 
equal to hemlock, This morning, after jointing the edge of 
a very hard 1 14 inch yellow pine board, with a great deal 
of resin in it, [took the iron of my Fore Plane and shaved 
myself with it, without putting it on the oil stone or sharpen 
ing itinany manner. This was done in the press nee of 3 
(three) witnesses, and if any one wishes verification of this, 
let them send notary’s fee and I will make oath to same 

Geo, H. GLovER, Contractor and Builder. 


ASK DEALERS FOR THEM. 








ORTHINGTON 
PUMPING 
MACHINER 


Henry R. WORTHINGTON, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST.LOUIS SAN FRANCISCO 







ilustrated Catalogue. 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country,who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


Ss ’TE aA Mi 99 | This -_- of Fead Water Heater is the Best 


AND THE 
4 VALUABLE BOOK FOR EVERY STEAM USEZ 


se “i LOWE 


PUBLISHED FOR FREE DISTRIBUTION, BY 
is the simplest 


THE BABCOCK & WILCOX COMPANY, ' HEATER 


MANUFACTURERS on the System. 
WATER-TUBE BOILERS, Has Straight Tubes 
yi liable isi 
107 Hope St., Glasgow. 80 Cortlandt St., N.Y. peetahnen ne om foe 


for expansion, and will 
. HEAT AND PURIFY 
THOS. H. DALLETT & C0. 
1305 Buttonwood Street, 


THE WATER. 
PHILADELPHIA, PA. 


EQUAL TO ANY 

bate ' ior ‘si Racos aa 

Portable Drills, , Wear the Longest. 
Hand Drills, 

Boiler Shell Drills, 

Light Drill Presses, 


Send for description and 
7 fend es of Boilers and 
s . 
Spe-ial Machinery 
SEND FOR CATALOGUE. 





OF 










Feed Water Heaters to 


Bridgeport Boiler Works 
Bridgeport, Conn. 


POND ENCINEERINC CO., ACCENTS, 
ST, LOUIS AND KANSAS CITY, MO. OMAHA, NEB. 


























Uv So G 6 e UM! FOR EVERY SERVICE VES 
ox sit ser OR Pond£n ngineering Co. 

222 vw ete Lovie, Mo 

- i » 

mls! wp = C22 @ ee LIGHTNING SCALES FOR MACHINISTS, 
> a G STANDARD o i a ” [U. 8. 8TD.} PAT. APP. FO See March 21 edition of this paper. 
oO} =| alc PUNCHES =a Eo A.T. KOOPMAN CHIC 400. Also our F ny viders, Guida 
m)| : mn ss ¢ 40 Gauge, &c.. &c. Have all desir 
a v4 ~ == ° bes sili Bhi ft |, .. tools of other ort 

é H es iy \| AAAAR op Agents Wanted Ev here. 
wes i) 1 . Li 4 Se end 10c. for Outfit. 





Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, ee. 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 


ees —_— 

' Auto. Engines. Portable and Traction 

Engines. Steam Road Rollers. Boilers of all 

descriptions. 

New York Office, FLEMING & KIMBALL, 17 Dey St. 

New Enaiond Office, JouN Post, Jr. & Co., 70 
Kilby St., Boston. 

Baltimore Office, THomas K. CarEY & Bkro., 3h 
Light St.. Baltimore. 


Ide 


Ae tenn ih a 
ACARD OA AA 





WITH SELF-FEEDING COAL MAGAZINE 
——IS THE BEST FOR—— 


r Low Pressure Steam or Hot Water Heating 


: And insures a warm house night and day. Over 
ee 14,00) in use. Keeps steam up constantly. Also Steam 

Engines and Boilers of all kinds and Machinery gener- { 
ally, MANUFACTURED AT THE ts 


=) New York Central Iron Works, 81 Exchange St., Geneva, N.Y. '=5 
— 





| Send for Illustrated Catalogue full deseri tion § : 
and price-list. Agents wanted. .— Corre tseription 2S 


TRADE MARK solicited from Architects and pe *..2, building, 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, J.H. BULLARD, GENERAL Manacer, SPRINGFIELD, MASS. 
REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W. S. COLLINS, 171 B’way,N. Y. J. M. DAVIDSON, Columbus, Ohio. 
CHILION JONES, Gananoque, Can. 1. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO.,170 Lake Street, Chicago, Ill., and pay 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo im 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 








Sept. 20. 1855. 
July 5, 1887. 
Feb. 5, 1889. 
Feb. 5, 1859. 





THE BEST 
Non-Conducting Covering for 
Steam Pipe and Boilers. 
genuine Fossil Meal. Sold . 
110 lbs. each. Beware of 
Send for circulars. 






The oaly 
in bags o 
imitations. 








Fossil Meal Co,, 48 Cedar St, N. Y. ys C 
A. GIESE, Sole Proprietor. sy 
new GATALOGUE OF TOOLS TOOL AGENTS WANTED ssn 


And Supplies oont free to any address on receipt of Ten 
ents in stamps (for postage). 


Chas. A. Strelinger &Co., X02? Detroit, Mich. 


logue, Stationery &c 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C, B. JAMES, 08 Lake St., Chicago, IIl. 


SIMPSON 5 CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
and grease from the ex- 
' haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and rvofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 

KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pa., 
Jr ARTHUR APPLETON, Selling Agent, 45 Cortlandt Street, N. Y. 



















TRACTION 
BELT GREASE 


LEATHER PRESERVATIVE. 
Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


JERSEY CITY, N. J. 


























WESTCOTT rane it,, Former Oni Steam Sorin Founty AAT, t. Y 


Manufacturers of an kinds of Lathe and Drill 






















Scroll Combination 3 or 4 
Jawed. Jaws reversible. 

Diameter Capacity. 

4 9-16 in. 51-2 in. 

71-2 in. 8 in. 

101-8 in. 12 in. 

13 1-4 in. 15 in. 

16 in. 18 in. 

18 1-2 in. 21 1-2 in. 

SEND Catalo le. 211-4 in. 26 in. 

=. 24 in. 30 in. 
rOR 30 in, 36 in | 

36 in. 43 in. 

H Arle MACHINERY 
PRESSES, 
PUMPS, 


PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 
— Vault Elevators, 


MU be. & 


Watson & Stillman, 


204-210 E. 43d 8t., N.Y. 


CHUCKS 


SEND FOR 


NEW CATALOGUE. 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849, NEW HAVEN, CONN. 


INDEPENDENT CHUCKS 


(See Am. MacuinistT, Nov. 5, 1887.) 


Before buying Chucks of this class, write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 








IMPROVED a CHUCK. 
Made by THE E. HORTON te a tg O., 
Windsor Locks, Conn., U.S.A 
SEND FOR ILLUSTRATED CATALOGUE. 


A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK 60., 


HARTFORD, CONN. 





















U5 Emery Wheei 
"THE D. E. WHITON MACHINE GO., | #3 ease: Sguana 
. . s e H 
NEW LONDON, CONN. He : 
& 
LACKAWANNA |i 
GREASE CUP |i: 
Will Save its Cost in Oil ga 
alone Several Times By 
per Annum. g43 
SAVES ALSO IN LABOR, AND @38 
COST OF COTTON-WASTE. PRE- a8 
wee DRIPPING AND SPATTER- PEL 
A POSITIVE FORCE, FEED with the se 
most PERFECT REGULATION and | 9“ 
GREATEST CONVENIENCE in opera- 3.3 
tion yet attained in any device for the 34 
lubrication of machinery. Yorks bad 
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equally wellin every possible position. 
SPRINGFIELD, MASS. 








Lackawanna Lubricating 60., 


41 Coal Exchange, Scranton, Pa. 


Almond Drill Chuck, 















c Sold at all Machinists’ 
me Supply Stores. ; rs 
T. R. ALMOND, SMOOTH 
83 485 Washington St. | LS) ae elas 
Brooxtyry, N. Y. 








Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 


LATHE 
Center Grinder 


For trueing hardened 
centers in place, 


A cheap and effective tool, 
needed in every well-reg. 
ulated machine shop. 


Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON. DEL. 
DELAFIELD’S PATENT SAW CLAMP. 








Send for Catalogue just published. 


UNIVERSAL RADIAL’ 
RADIAL DRILLING MACHINE 


= THREE DESIGNS. SIX SIZES. 
EMBODY ALL DESIRABLE. FEATURES 


= PRICES $150 "& UPWARD 
ort UNIVERSAL RADIAL DRILL CO 


CINCINNATI 


1889 PATTERN. 




















Stronger than the old style. Clamp without blade, 50c. Metal cutting blades 14’ wide, 


a doz. 


fc. etch, 7 

















1’ wide, 40c. each. All postpaid. Discount to dealers. Write for circular. 
NOROTON MEG. WORKS, NOROTON, CONN. 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 
PORTABLE CYLINDER BORING MACHINE. 
For boring IN THEIR PRESENT POSITIONS all makes and sizes 


North Adams, Mass. 
of Steam Engine Cylinders, Pumps, Steam Hammers, 






Air Compressors, Mining and Hoisting Engines, Heavy 
Housings, Large Wheels, &¢. Machines made any size 
required. 

PEDRICK & AYER, 








1025 Hamilton St., Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Beatora, Mass 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 


for work on 
clipped pipe, in close cotls and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. 
160 WILLIAM ST., NEW YORK, 


CURTIS & CURTIS, 


Successors to FORBES & CURTIS,” 
66 JOHN ST., Bridgeport, Ct., U.S.A. 


MANUFACTURERS OF 


The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe Cutting and Threading 
Machine, etc. 

A portable cuttin and thread- 
ing machine with which one man 
can with ease thread pipe up to six 

im inch diam. No vise is required. 
SEND FOR ILLUSTRATED CATALOGUE, 


Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and c onfusion about 
your shops. Send for descriptive cir- 
culars and prices. 


ENERGY M’F’G CO., 
1115 & 1123 S. 16th STREET, - PHILA., PA. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


COMPLETE STEAM PUMP 
_ ONLY SEVEN DOLLARS 


S\ PUMP 









PAT'D JUNE 14 1887 


co. 
325 DEARBORN S8T., CHICAGO. 











— 

— Lathes, Hand Lathes, Foot Lath right Di, 
enling achines. Agents, — 

&MOO RE, 111 ERTY STREET, New Y ‘NING vo 















P, BLAISDELL a ee, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IROW~WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 
ERNEST W. NAYLOR, 


CONSULTING ENGINEER 149 B’way, N. Y 

igner an ontractor for Hydraulic Plant A Boile 

panes pridce Butlding, Coote Sheds and Warehouses. 
anes of a ser’ ons. draulic Forgin, 

Bending, Armor and Gun r >reseea, ete. mane, Teng, 


FOR PRICES 
PaTENT 
W/N NED] Ub4 aN no GD ae 


SOLE MAKERS 
INTrotlS I) Gan © —— 


TO US 


VAN DUZEN’S 











thoroughly tested 
ee and practical. A set 
= of five will ream any 
Fi possible size, from 
8-16 to 414 inch. 

















Send for Circular. Mechanical. die sore att 10x94x 
nstructors 
CRANSTON & CO0., 57 PARE STREET, N. Y. Marine. Archi wucte pie" pocket 
. Builders. 
PATENT PERFORATED Mining. |, Mechanics. {practical prob- 
¥ Heating. Assayers. lems solved at 
P ANER cay. Geeee, ea 
entists, on rece pt o 
Bi) Military. |\Students. 16 cents, 


. SMITH, No. 1 Broadway, N. Y. 





- Yonkers, N.Y. 
MANUFACTURERS OF 
Pipe Cutting 
THREADING, 


AND 


Tapping Machines, 


PIPE CUTTER shown in the cut combines simplicity 
Fasily adapted to various sizes of pipe. Rolling instead of sliding motion. 
All wearing surfaces are of tool steel hardened. 


D. SAUNDERS’ SONS, 


Steam & Gas Fitters’ Hand idles; 


SEND FOR CIRCULAR, 











mo 





THE PATENT WHEEL 


with strength and lightness. 
No loose parts to become det: - hed and mislaid 
friction a parts than any other pipe-cutter made. 


M6 ZX (COC) WK 


(Butrato Foss 


MW NCOZAC WK. ,K{T-ISSNS 


Machine Tools. 


24”, 26”, snl. ’ PLANERS. 


Less 








PLOWE LO Vo NORITANINN 9 
Bowers, ExHausters, 

HEATING FURNACES. a 
yn Los, eaten Dmi.ts. 


‘ 





BUFFALO, NY. C7) 
) rreeerovencencecurette 





d 


Sif, 
AS 













36”, 42” and 56 


Catalogue, Photos and Prices. uy ™ Application. 
tHE 


(. A.GRAY C0, 


477, 479, 481 
SYCAMORE STREET, 
CINCINNATI, OHIO. 




















HODCE’S 
mats at Far 
Tn Dade \, areal Angi Union 








Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesale Agents, 


RBOLLSTONE MACHINE CO., 45 Water St.. FITCHBURG, MASS. 
Worcester, Mass. 


W. C. YOUNG &C 9 Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


MONTGOMERY & CoO., 


105 FULTON ST., NEW YORK, 


M /TOOLS, SUPPLIES ao MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


IL. $. STARRETT, 


Manufacturer of 


‘| FINE TOOLS, 


ATHOL, MASS. 


























Senp Stamp FoR Futt List. 


if 1 4h, | AR RT. 
siusluhy {lui Mth sutiul ! 


PHOSPHOR- BRONZE”, 


RED ¢\LOW 6 a8" 
BABBITT METALS © 


rdantnie 
tilda tistiiilt 


























PAUL S. REEVES Qt I ‘4 plietented Cotnhogue (300 pages) mailed on receipt of 
760. S.Broap ST. 
THE 

BROWNELL 

DRILL PRESSES. ANTI-FRICTION 

a == nt Thrust Bearing 
FOR 

TAP DRILL GAUG-S Lathes, Drills, Worm 

TTING-OFF MACHINES Shafts of Elevators or 

se sib CHE. Hoists, Jack Screws, Mill 














Stones, Water Wheel and 
Propeller Shafts. 


RT ROP PRESS. Bearings of all sizes made to 
NEW HAVEN &f | order, and patent rights for 
BEECHER & PECK, CONN. } sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 





BEECHER & PECK, NEW HAVEN CONN. 














SHAPING MACHINES 


FOR HAND AND POWER. 
6’, 8’’ and 10” Stroke. 
Adapted to All Classes of Work 
to their Capacity. 
Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


L. W. Pond Machine Co. 


Manntgctsrets, of and 
ers in 


Iron Working Machinery. 


Improved Iron 
Planers a spe- 
cialty. Feed, pat 
ented Feb. 9 1886. 
Belt Shifter, pat- 
ented Nov.2, 1836, 


PREVENTS Arr CusHions. Guaranteed for work on 
Srmper Currers and the Cy.LinpErs of PLaNERs. 


CHAS. A. SCHIEREN & CO., (Manuf’rs.) 


45-51 FERRY ST., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL S8T., BOSTON. 
226 NORTH THIRD ST., PHILA, 


** Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
YX to 2-inch. Easily carried 
about. aamanameeaae 




















“ECLIPSE” Nos. 2 and 3. 


These are powerful and most 





efficient 140 Union St., 

machines wall 

Sor cutting Worcester, % 
large Masa. 





PIPES, with which one man can 


easily cut off and thread b-inch pipe. 
No. 2 Cuts and Screws 2% to gin. 





WILLIAM BARKER & (CO., 
















No. sas 2% tobin. Manufacturers of 

It will pay you to write us for Iron and Brass 
particulars. 

PANCOAST & MAULE, Working 
[Mention this paper.) Philadel hia. 
Bae We also build Power Machines. WA F kK | H RY 
" Send for 
CARY & MOEN CO. elreulars and 140 & 142 . Sixth st., 
IF E q prices. Near Culvert, 


q EE 4 WIRE A chkY DES. E 








CINCINNATI, 0. 


Send for our Circular, 
| MASON REGULATOR COMPANY, 
2 CENTRAL STREET, BOSTON. 








EXHAUST ‘TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


= WATERBURY, CT. 
Send for Circular. 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa 
Maker of all kinds of 


MACHINERY 


Special facilities for Accuratt 
ork. 















H. B. BROWN & CO, 


EAST HAMPTON, CT. 


Bevel Gears cut theoret- 
ically Correct. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON ANDSTEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tt Lome Ausstarten GL!=mt 


OHIO. 
Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
ee Belt and Steam- 
Driven 


Punches and Shears, * 


OVER 300 SIZES. 





9) 


ALSO ff i 
Power Cushioned Hammer. 
Send for New Catalogue. * 








ACME MACHINERY CO. 


Manufacturers or ** ACME ’’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. ——= 


G_ STANDARD TOOL 60, 


ATHOL, MASS., 
HNN Celebrated Cha 


MANUFACTURERS OF 
lin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 


Pitch and Center Gauges, Hardened Steel Squares, 


Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


BRICK QT tX-r¥ MACHINE 











i 1882, 
» 1883. 








FREY’ SNEW 














With Self-Loading 


Engines 
and full 


from{to20inches I3stylesCLAY CRUSHERS Factory 
Machines with or without Crushers. 6 different Brickmachines. SS ===—__ 
Address THE FREY-SHECKLER COMPANY, Bucyrus, O. ¢ OUTFITS 


Quick-AcTION VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 


S=—— 














$100 Reward. 


To stimulate the inventive genius of the 
Machinists of the United States, we 
to pay the above amount on Sept, Ist, 1889, 
to the machinist submitting us the 
most original and desirable 
improvement not already ap- 
plied to our Standard Engine 
Lathes. 

This will not interfere with your rights as 
patentee ; we merely reserving the first right 
to purchase said improvement or operate 
same under a royalty, upon such terms as 
may be agreed upon. 

The money has been deposited with the 
AMERICAN Macutnist, and will be remitted 
by them upon our order to the successful 


5 Sizes and Styles of Bolt Pointers. 
propose 15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
to 14 Sizes and Styles of Tappers. 
3 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines, 
2 Sizes of Car Link Machines. 
8 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Bulldozers. 

Also large variety of Tools in this line, making 
complete outfits for Bolt shops. Catalogue sent on 


application. Apply to 


THE NATIONAL MACHINERY 6O., 


TIFFIN, OFITIO. 


FOR SALE CHEAP. 


One Bement Planer 42’’x42’’x17 ft. 
Heads on the beam with power feeds. 
Side Head with hand feed. 
automatic feed. 

One Sellers Planer 38’’x36’’x8 ft. 








competitor decided upon by us, whose name 
will be published by us in this space Sept. 
5th, 1889 issue. 

Drawings must be submitted to us on or 
before August 15th. 


Two 
One 
Beam has vertical 


Two 


oe 


a 


< 


Heads on beam with power feed. 
One Pratt & Whitne y Planer 20/’x20’’x5 
The above being replaced with Open 
Planers, Address i Mont 
ey a5 3 


DETR 4M, 


wr sf 


a) 


CINCINNATI, OHIO. 


4 HAND MACHINERY 


BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contractina. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 


BALL AUTOMATIC CUT-OFF ENGINES, 


BRIE, PA. 
lhe characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLINQ OFFICE, 15 CORTLANDT STREET. 
CYLINDER SICHT 


PATENT OILERS, °’reeo curs. 


Government Regulation 


POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 00., BRASS FOUNDERS AND 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOQUE FREE ON APPLICATION. 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
b.J. WILKINSON & 60, 


Box 3600. 


R= BOSTON, MASS. 
SEND FOR CIRCULAR. 
































Ait erromiptihtennemnnnenee a um ID 
TCT TOTECTOEEUEEET TUTTE TR ™ ETT TR * 





COATES’ PATENT LATHE ATTACHMENT FOR) _———= mr 
TURNING CROSS-HEAD PINS, , Fria Chueh Ply 
BK ay ELEVATORS, 


Actual tests show a saving 
of over $10.00 per day ov er vld 
methods. 

Can attach machine to or 
remove it from any ordinary 
engine lathe in five minutes. 
= An ordinary shop, in build- 
/ ing engines, will save price of 

machine in 8 months’ time. 


STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY, 
114 LIBERTY STREET, NEW YORK. 


VAN DUZEN 


tat CAS ENCINE 


mNO BOILER. NOCOAL. 
NO ENGINEER. 

\No Extra WATER RENT 
or INSURANCE. 

| INSTANTLY STARTED. 





An ordinary apprentice can 
operate machine perfectly 
well,and turn out first-class 
work. 

Above features guaranteed. 
i So for circular and price 

s' 


SALESMEN WANTED. SEND FOR CONTRACT AND BLANK ORDERS. 
BAY STATE IRON WORKS, 


Licensees and Manufacturers, 














ERIE, PA. DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
T H E WATER M OTO RS fm Send for description and price 


J Van Duzen Gas Engine CO0., 
. 60 E. 2nd St., CINCINNATI, O, 


KORTING GAS 
ENGINE. 


l to 100 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 


BINGHAMTON HYDRAULIC POWER CO. 
BINGHAMTON, N. Y. 


THE most efficient and the 
most economical means of ob- 
taining small power. A Motor 
which does the greatest 

ae  ANOUNt Of Work with 

the use of the smallest 
stream of water, and 
which is best adapted 
for running both 
cheaply and most 
efficiently Printing 
Presses, Elevators, 
Church Organs, Coffee 
Mills, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mechanism. 

Write for descriptive circu- 
lar ard prices. Mention this 
paper. 


BARGAIN LIST OF SECOND-HAND 


MACHINERY. 


10x14 60 H. P. Ide Automatic Engine. 














10x24 40 C orliss E ngine, ( orliss St. Eng gineC ‘0. 

12x24 50 antee to every 
10 H. P. Port able En; gine. (Locomo tive style Boiler. ) purchaser 

Rm “ “ “ “ “ 

2 wee OVER 125 IN USE 
10 Vertical magine aa 15 H. P. Vertical Boiler IN N.Y. CITY. 


on combination base. 


6H. P. Portable Engine (Vertical.) CATALOGUES on 

18’’x10’ Engine Lathe, with power cross feed. (Wright) APPLICATION. 

16’’x8’ * — (Porter.) 

16’’x6’ ” wd (Porter.) ’ T 1 

16’ x6’ om + Hollow Spindle, (Blaisdell.) ) \ 
‘x5’ a ae (Reed.) l | i 

1 0’ ‘'x3’ Hand (Chandler.) _ 


These machines are in PERFECT order, and are 
iryptic ally as good as new, and will be sold LOW for 

1. If you find nothing on above list which meets 
‘your wants, write for our COMPLETE list of SECOND- 





ENGINEGU., 


LIMITED. 


429, 431 & 433 Greenwich Street, 











27" See Advertisements, pages 15 and 16. 








S. L. HOLT & BART, 


dz Sudbury St., Boston, fuase. Cor. Laight Street, NEW YORK CITY. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
=F , In Use, Over 1,000 25 to 1,000 . . 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
e’ anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
= Jilustrated Circulars, with various data as to practical 

Steam Engine Construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


= 
10 TELEPHONE BUILDING, ¢ N. W. ROBINSON, 154 Washington St., Chicago, Il, 
SALES AGENTS: W a “SIMPSON, 1 TEE POTTS { ROBLAGUN 8 CART, S. Paul, kann 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation tc 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating ge is greatly reduced be 
low oiler pressure, or where sufficient head room i: 
lacking. Is used in connection with a steam pump 
so controlling the action of the pump that its pistor 
speed is at all times exactly proportionate to the vary 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapted to suit a wide rang: 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Bilessing®’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, WN. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., Branch Office, 130 Washington St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE, 
GUARANTEED » ANY 


ANDREW GRAY, Pres. W. H. Holiis, Treas. KE. P. 




















To Consume 25 to 75 
er Cent. Less Gas than 


Other Gas Engine 
doing the same work 





MONRORF, Gen’l Mana, 


U.S. METALLIC PACKING C0. 


RK 
iwi | 











a Philadelphia, Pa. 
AAA OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 
= ee C| sy _ ag use on Locomotives, Stationary 
The BECKETT FOUNDRY &MACHINECO.,; EAGLE = SS» 


ARLINGTON, WN. J. 


Manufac ture rs of 


The“ MUNZER 
Corks Engine 


SEND FOR CATALOGUE, 


STEAM ENGINES 


Upright and Horizontal, 
Stationary 
Portable and Semi. Portable. 


ANVIL 
“$3 WORKS, 


Trenton, N. J. 











The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars, 












8 to 16 Horse Power. gee Sa. 

Illustrated Pamphlet Free. Address Cast Steel = 
JAMES LEFFEL & Co | Face & Steel 
Horn. Better 


SPRINGFIELD, OHIO, 


or 110 Liberty St, New Yor | ‘Hanany Eng- 


lish anvil. 
Fully war- 
ranted and 
lower price. 


BOSTON 
"| MACHINERY | 

















MACHINERY ON HAND. 


16in.x42in, Planer, Bridgeport, new. 
20 in. x5 ft. ” P. & W., good, 
2? in.x5 ft. Hendey, new. 
22in.x5 ft. Powell, 
%in.x6 ft. Powell, 
30 in. xsft. ** each Atherton, Powell & H. & P_ new. 
s in. — ft. Lowell Scre w Planer, cheap. Ld 
Pf age > og — In view of the increased demand for our 
6-8-10-12-15 in Crank Shapers. 
15x20 in. Friction Sh» pers. IMPROVED MACHINE TOOLS 
oe. ap end! 82 2. Geared Shapers. 1 
n. Hendey Shaper, A i lew Engle 7e have ne 
i. aa wer Fngine’ Sere 8 M. & Uo. .., in New England, we have opened at 
in. x6 ft. oung, - h St t B t 
ty ieze fe ne, 23 & 25 Purchase Street, Boston, 
14 in.x7 ft. Bogart, g 3 : 
i ie. x6 ft ‘ Gap Bed, 8. M.\ Co., in connection with Messrs. CHANDLER & FAR- 
cic mpeg * tt. Forter, QUHAR, of that city, a depot for the exhibition 


16-20 in. ore «& iat. 
18 in. x8-10-12 f 
QWin.x8- lodafte - 
20in. any length Bed ‘ 
20 in. x10 ft. 

22 in. x12 ft. 


Bridgeport, 
Different Makes, 
Different Makes, 
Bridgeport, 
Wheeler, 

Niles, 


and sale of our 
IMPROVED ENGINE LATHES, 
BRASS WORKING TURRET LATHES, 


heavy, good. 


23 in, x8-10-12 Bridgeport, new, 
24 in. x16 ft. New Haven, cheap. SHAPERS, DRILL PRESSES, ETC. 
26 in.x = 
28 in. x14-16 & 18ft. Engine Lathes, T. new. t**" Complete Engine Lathes, Automatic Stop. 
32 in.x20 ft. good ee is » : : 
26-36 & 50 inch Pulley Machine, Stevens, ae t#~ Complete Drill Presses, Automatic Stop. 
Bement Car Axle Lathe, wr N y , s. 
ie Drill ern am 4 No charge for extra feature 
20-23-25 28 inch Drills Blaisde il, oe ft“ Complete Machine Shop outfits a specialty 
2-25-28 32inch * &58 > 
24 in. Plain Drill, LS, fair. ber All tools f. o. b. Boston. 
42 in. Drill Bk. G. & Feed, N. Y.S. E. Co. good 
5ft. Arm Universal Radial Drill, new. 
Cabinet Turret Lathe, Lodge, Davis & Co. “ 
No. 2-4Screw Mac hine, Brown & Sharpe. 
Ames Index Milling Machine, fair ’ 
No. 2 Garvin Hand Miller Al. 5 
Wood & Light, Seavy Miller, Al. 
Lincoln Patter good order. 
No. land 3 Universal Miller, Brown & Sharpe, new ‘ 
No. 2 Plain fair order. ’ 
N». 3 Surface Grinder, Al 
48 in. Gear Cutter, each Gould & H. 4 &P Bb OSs | O N 
9 ft. Vertical Boring and Turning Mill, Sellers. e 
Cold Rolled Shaifting in Stock. Send for List. Write 


WORKS: CINCINNATI, OHIO. 
¢2 See advertisements, pages 14 and 16. 


for what is wanted. 
E. P. BULLARD, 62 College Place and 72 Warren Street, N. Y. 
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| AMPBELL ©: @, cei 
5 ° NEWARK Nd. 
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STEAM ENGINES 


7Arie™ 
rut 


CONTRACTS ge 


0 
c get ER 





C 
hich P ressure. 
_ Condensingst Cmpoy 


TUBULAR BOILERS. 


HEAVY FLY WHEELS 

DA vee oy 

~ N SIZES UP TO 
S6 FT. DIA. BY 10 FT. FACE. 


FICK COMPANY, Buller, 


WAYNESBORO, PA. 


ind 








Eclinse Corliss Engine. 


NON-CONDENSING, 
CONDENSING © COMPOUND. 
40 TO 1,000 H.P. 


Send for c Circu lars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 








“CORLISS.” 


ENP RG 


'A GENUINE) 


JRoBERT \/HITEHML, 





nase OF MES 


CoRMBRCINES 










LIDE VALVE EN aia 
STATIONARY BOILERS, 


GENERALMACHINERY, @ 
IRON AND BRASS CASTINGS 


NEW YORK OFFIC 


Room 6, . 
COAL AND IRON EXCHANGE, 


Cor.ConTLANDT & CHURCH ST. 


STEARNS MFG C0. 





wes 


TON ENGINE 
PAINTED POST, 


co. 
N. Y. 
THE 


Mp ARMSTRONG 





ENCINE. 
CORRECT IN 
_ Design, 
Workmanship 
and Price. 
- ee 5to 75 H. P. 
New York Selling Agents, H. J. BARRON & C0., 40 Cortlandt St, 


HILL CLARKE & CO, 





ENGINES ‘com 15 to 400 Horse _ ae 


Boilers of Steel and Iron supplied to the 
trade or the user Send for Catalogue. 


SAW MILLS #GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





JOHN 


McLAREN, 


BUILDER 0? =" 





CORLISS MACHINERY 





Engines - 
| tis.” |MACHINE SUPPLIES 
Byo2ns,| MACHINE SHOPS. 
HOBOKEN, N. J: 





THE PORTER-HAMILTON, 














Se 


The best Engine in Testes for chacr Work. 
WILLIAM TOD & CO., 





—————— — —_— 











156 OL IVER sT., 


BOSTO™N. 


Youngstown, Ohio. 
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BROWN & SHA 





RPE MFG. CO., 


PROVIDENCE, R. lI. 





PATENT MICROMETER CALIPERS. 





CAPACITY. | 








NUMBER < READINGS. 
| 
} 8 ‘ 

1 15 in 1050 in. 

1 =; 10. tooo in. 
2 r 121mm | 747 in. or +! mm 
end ig in. or ln 1000 160 ° 

3 14 in. Tobo0 in. 
4 /1gin. or12!¢ mm. yo'59 in. or y5 mm. 

”» | ee Jn. T0000 In, 

8 In, 1000 in. 

. | 25 mm. Z> mm. 
15 | lin. or 25 mm. | xiao in. or y49 mm. 

16 | - In. T0000 in. 

17 | 1 in. Tess in. 
19 1 in. Toso in. Al 35 ‘> Mm. 

20 1 in. 10b00 In. 
30 2 in. or 50 mm, | tooo in. Or z}q mm. 

ee - 
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Jatalogues or Illustrated Circulars mailed on application. 


| STYLE. | PRICE, 


ne 
iBeveled Measuring Points.......... 
Large Sur. aces for Measuring Paper, &e. 


.00 
50 


Tt 


~ 


Beveled Measuring Points........ - 4 50 
Beveled Measuring Points....... 5.50 
Square Measuring Points....... 5 00 
Square Measuring Points... 6.00 
E Shaped Frame........... 4 50 
|E Shaped Frame...... er i! 
Beveled Measuring Points. ..............., 5.00 
Beveled Measuring Points. 6.00 
No. 15 with Clamp Screw............--- 5.75 


50 
50 
00 


~ 


Square Measuring Points 
Square Measuring Points 
|Measures from 0 to 2 in. or 0 re 501 mm. 


COS 
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NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


Radia 


Increased Power. 


Patented May 







UNIVERSAL 


Drilling Machines, 


NEW PATTERNS, 1887. 

Great Strength. Arm 

Rotates Freely. Quickly Handled. 
Drill-Head Balanced. 


10, 

















1887. 


HE YALE & TOWNE MFG CO 
NEP uizeispeeeiniy 
“NEW YORK CHIGAGO PHILA. BOSTON . 
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NS 8 Accept no Pump Valve 

JENKINS BROS., unle 





JENKINS BROS. PUMP VALVES. 


We make a specialty of Hard Rubber) JENKINS BROS., 


Pump Valves for Hot Water, Oils and Acids, 
also for very high pressures, 


71 John St., New York, 
54 Dearborn St., Chicago. 
‘s as JENKINS or [05 Milk St., Boston. 

ss stamped like cut.'2! No, Fifth St., Phila. 





SHAPERS, ENGINE 





BOSTON 


NEW YORK OFFICE, 
42 Dey Street. 


* 2 = 
& ® 33, 82 and 40 inch Power Feed Drills. © 
aT A w. 
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23 & 25 Purchase St. 


LATHES & DRILLS. 


ODGE, DAVIS NX 


CINCINNATI, 
» inch Upright Drills. 


OHIO. 


25 ooh Book Geared, 


(See advertisement, page 15.) 
OFFICE, CHICACO OFFICE, 
Cor. Lake & Canal Sts. 





E. GouLp & EBERHARDT, 
. NEWARK, N. J. 





APPLY T 


more work than any other. 








therharit's New Drill 


ANNOUNCEMENT. 
CENTENNIAL DAY, 


APRIL 30, 1889, 


Being a Legal Holiday, our 
Factory will not be run, but 
we shall have our Works open 
for inspection all day. We 
extend an invitation to our 
friends, customers and others 
interested to give us a call on 
that day, and inspect our plant 
at our new location, 


LAIGHT AND CANAL STS. 








G EAR ‘AND RACK CUTTING To ORDER, 


E. E. GARVIN & CO, 





THE PRATT & WHITNEY C0., 


HARTFORD, CONN., 


Manufacture Gardner & Woodbridge patent 
and new Threading Tool, Rhodes’ Square Thread 
Tool, Woodbridge Lathe and Planer Tool, John- 
son’s Cutting-off Tool, Kidd’s Improved Divi- 
ders and idieatebie Caliper Gauges. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS AND SPENCER CO., HARTFORD, ¢T., U. S.A. 


MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 
RATCHET DRILL, 


For Morse Taper Shank Drills. 
Packer Ratchet Drills, 


Packer Boiler Ratchet Drills, 
Packer Auger Ratchet Drills, 


DROP FORGINGS 


OF EVERY DESCRIPTION. 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; ig 
proof two story pattern storage; blacksmith oe 4 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the mac hine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes peas through their entire 
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OHH 


ais WORKING MACHINERY. 


121. & 161N. Monrrors. 
Valve Milling Mach’s 


Double Key 
Lathes, 


SpeedLathes, 
Slide Rests, 


Revolving 
Chucks for 
Globe Valves 











lengths; also light traveling cranes, which serve 
m2 every tool, and a number of jib cranes in the foun- 
goa “ , dry and scratch rooms. The foundry has capacity 
me oD ‘| for making the heaviest class of custings 
pee. | All our tools are expressly designed for the 
“259 economical manufacture of heavy machinery for 
as sf railroad and general machine shop equipment, from 
was new patterns of the latest and best designs. 
ae '\) SALESROOM and OFFICE, 111 & 113 Liberty St.,N. Y. City, 
oe: : VEW SHOPS, Plainfield, W. J. 
as 3s ‘ 
Sask 

° 
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and Prices furnish 


from 16 to 48 in. swii 


4 y 1 
i nea ee 


war > 








J. M. ALLEN, Present. 

Wo. B. FRANKLIN, Vice-PRresipent. 
F, B. ALLEN, Seconp Vicr-PrEsIwent. 
J. B. PIERCE, Secretary & TREASURER. 


Gear Wheels and Gear Cuatting.—I make ¢g to 
order, or cut teeth on g blanks sent tome, Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine gor 
cheap g._ Small cast g. Ready made brass g by mail at low 
prices. Bevel g with pe rfect planed teeth. Hand Book on 
£, $i. Vactlities comp ate. Terms reasonable. Send for cat 
GEo. B. GRANT, 66 Beverly St., Boston, Mass. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, or 
anything in Machinists’ Tools or Sup 
plies. 


W. P. DAVIS, 
Rochester, N. Y 
3 Works at North Bloomfield. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWIST DRILL GAUGE. 


J. WYKE&CO., 
Fine Machinists’ Tools —-E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE @. A. Gray Co., 


477-481 SYCAMORE ST., CINCINNATI, 0. 
See Mavertisement, page 13. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 




















One each 26” and 36” second-hand Stevens Pulley Ma- 

chines. Also one second-hand Buckeye Automatic Engine, 
§ Cylinder 6x10". 

in first-class order, 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. 


FOR SALE. 


These machines are and will be sold cheap if disposed of 





Manufacturer 


APS & DIE 


J.M.CARPENTER Betti iiittitii tit 


PAWTUCKET.R. I. 











